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INTRODUCTORY. 


The Indian Industrial Commission was appointed by the Government of Appointment 
India by order conveyed in Resolution No. 3403 (Industries), dated the 19th ^d^constituticjn 
May 1916, in the Department of Commerce and Industry, the full text of commission, 
which is reproduced as Appendix A-l. The Commission was “instructed to 
“ examine and report upon the possibilities of further industrial development 
“ in India and to submit its recommendations with special reference to the 
" following questions :— 

" (a) whether new openings for the profitable employment of Indian 

lf capital in commerce and industry can be indicated ; 

tc (&) whether and, if so, in what manner, Government can usefully give 

“ direct encouragement to industrial development— 

“ (i) by rendering technical advice more freely available ; 

“ (ii) by the demonstration pf the practical possibility on a 
“ commercial scale of particular industries; 
c< (Hi) by affording, directly or indirectly, financial assistance 
“ to industrial enterprises ; or 

“ (iv) by any other means which are not incompatible with the 
“existing fiscal policy of the Government of India.” 

Itf addition to the exclusion of the tariff question from the scope of the 
Commission’s enquiries, it was also stated to be unnecessary for it to undertake 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson 'Dawson Committee, appointed 
in 1912 to enquire into the means of bringing technical institutions into 
closer touch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1904. 

The Commission was composed of the following Members 

(1) Sir T. H. Holland, K.G.I.E., D.Sc., P.R.S., President of the Institution 

of Mining Engineers. (President.) 

(2) Mr. Alfred Chatterton, C.IE,, B.Sc., E.C*G.L, A.M.I.C.E., 

M.I.M.E., Director of Industries and Commerce in Mysore. 

(3) The Hon’ble Sir Eazulbhoy Ourrimbhoy Ebrahim, Kt,, Messrs. 

Currimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., MXC.E., M.I.M.E., M.I.E.E., 

Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 

and Vice-Chairman, Chloride Electric Storage, Ltd, 

(5) The Hon’ble Mr. C. E. Low, C.I.E., I.C.S., Secretary to the Govern¬ 

ment of India,^Department of Commerce and Industry. 

(6) The Hon’ble Pandit Madan - Mohan Malaviya, B.A., LL.B., of 

Allahabad, 

(7) The Hon’ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs. 

Martin and Company, Calcutta. 

(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.G., D.G.L., 

LL.D., F.R.S., K.C.V.O. 
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(9) The Hon’ble Sir F. H. Stewart, Kt., M.A., C.I.E., Messrs. 
Gladstone Wyllie and Company, Calcutta, President, Bengal 
Chamber of Commerce. 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and dom- 
pany, Bombay. 

Secretary. —Mr. R. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Commission, 
owing at first to ill-health and subsequently to other duties of high national 
importance. Dr. Hopkinson submitted his resignation during the second season's 
tour, having been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experience both as a manufacturer and as a 
scientist enabled him to furnish. In October 1917, Mr. G. H. W. Davies, 
I.C.S., was appointed Joint Secretary, as M*r. Bell, whose services had some 
months previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the Commis¬ 
sion by supplying information on various points and afterwards in the prepara¬ 
tion of the report. 

It was arranged that the President should come to India some months before 
the Commission assembled, in order to acquaint himself with the existing 
industrial position. He arrived in India in May 1916 and proceeded to Simla; 
whence, after making preliminary investigations, he started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information available was marshalled in the 
form of a preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta in 
July 1916, when the methods of procedure to be adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A-2. 

At the end of September 1916 we assembled at Simla and prepared a list of 
questions covering, as far as possible, the scope of the Commission’s enquiry, in 
order to assist witnesses in focussing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. This 
list, as subsequently revised, consisted of 113 questions under 10 main heads 
(vide Appendix A-3). 

Our enquiry included the personal inspection of industrial enterprises, the 
examination of witnesses, and discussions with representatives of local com¬ 
mittees and institutions. We had also the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In all we re¬ 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.* In deference to the wishes of witnesses or from 
other considerations, it was considered advisable to treat 'as confidential some 
of the matter brought before us, and we have accordingly prepared one 
volume of coqjjdential evidence, which will not be available to the general 
public. In view of the fact that the Commission was freely admitted to 
inspect industrial concerns, and that information, often of a confidential 

* The evidence is printed in six volumes:— 

Volume 1. Delhi, United Provinces and Bihar and Orissa. 

Volume II. Bengal and Central Provinces. 

V olume III. Madras and Bangalore. 

* Volume IV. Bombay. 

Volume V. Punjab, Assam, Burma and General. 

Volume VI. Confidential. 
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nature, was placed at our disposal on these occasions, our inspection notes also 
will not be published. 

We met at Delhi on the 26th October 1916, with the exception of Mr. Low Tom o! 1916-17. 
who joined the Commission at Bankipore, and, after taking evidence in the 
Delhi Province, we visited the United Provinces, Bihar and Orissa, Bengal, the 
Central Provinces, Madras and Bangalore, Details of our itinerary with 
a list of institutions visited are given in Appendix A-4. In January 1917, 
in consequence of the increased difficulties of obtaining from"Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
of munitions became a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
him to organise a new department for the purpose. This decision—although 
the resulting organisation was in its final form precipitated by the conditions 
developed during the war—was welcomed by us -as a practical anticipation of 
many of the conclusions which ha&been forced upon us by evidence that began 
to repeat itself most strikingly before we reached Madras. For- the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of war, became, 
in effect, an experiment on a large scale designed to test the value of many of 
our conclusions regarding not only the manufacturing capabilities of the country, 
but also regarding the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of its activities. After 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs. Low, Chatterton and Bell assembled at the office 
of the Munitions Board to summarise the results of the first year’s enquiries. 

When the Commission re-assembled on the 7th of November 1917, Sir Tour °* 1917-18. 
Thomas Holland rejoined and presided over our enquiries in the Bombay 
Presidency. Pandit Madan Mohan Malaviya was unable to take part in our 
sessions at Bombay, but accompanied us for a portion of the ensuing Punjab 
tour. Mr. Chatterton was compelled to be absent during our tour in this 
province. The Commission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fazulbhoy Currimbhoy and Sir D. J. Tata 
were unable to take part in the Assam tour, and the two former were also 
prevented from visiting Burma. As the President had to revert to his duties 
with the Munitions Board after the Bombay tour and was only able to join, us 
for special discussions on one or two subsequent occasions, Sir R. N. Mookerjee 
was appointed to act as President of the Commission until its re-assembly at 
Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
inclusion of an officer with local knowledge in each province, nominated by the 
Local Government to help in our enquiries, and co-opted by the Commission. 

The following gentlemen, to whom our thanks for their ready help are due, 
assisted in our proceedings 

(1) Mr. G. A. Thomas, I.C.S., Secretary to Government, Bombay. 

(2) The Hon’ble Mr. H. J. Maynard, C.S.I., I.C.S., Financial Commis¬ 

sioner, Punjab. 

(3) The Hon’ble Lieutenant-Colonel P. R. T. Gurdon, C.S.I., I.A., 

Commissioner, Assam Valley Districts, Assam. 

(4) The Hon’ble Mr. H. Thompson, C.S.I., I.C.S., Financial Commissioner, 

Burma. 
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In conducting our enquiries and even more so in drafting our report, we 
found it impossible to treat at length, all the very numerous questions involved; 
and we were compelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading, our report with a mass of detail which would have 
delayed its issue very seriously, while not adding materially to its practical 
usefulness. 

Moreover, although much information of technical and industrial value 
will be found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen¬ 
trated our attention on the machinery which we propose should be set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. This machinery will, we believe, do what is needed for all 
industries, and it would be useless for us to attempt to frame detailed 
recommendations for which technical enquiries by experts are required. 
We have carefully studied the position of certain important industries and 
the proposals which have been made for their improvement; but we have 
used the knowledge so obtained as a basis for our recommendations for 
the technical and administrative equipment which Government will require 
and for the financial facilities it should provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail: these .will be found as appendices. 
We have dealt fit length with the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance ; and have, we hope, worked out a scheme which will enable Govern¬ 
ment to keep in touch with, and assist, industries of all classes, whether domestic 
or organised. But the reader must not expect to find in this report the practical 
information which would enable a particular undertaking to be started; such, for 
instance, as would be furnished by an expert when reporting on the prospects 
of a proposed.industry. Still less must he regard it as an industrial vade mecum 
to guide him by short cuts to fortune. Even had we attempted to describe the 
general principles determining the success or failure of any particular industry, 
this would still be of no use to the would-be industrialist, without knowledge of 
local details regarding the supplies of raw material, the markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature. We hope, however, that in the imperial and pro¬ 
vincial Departments of Industries, when in working order, will be found an 
organisation for collecting such information. 

We feel it necessary to refer to the considerable change in public opinion 
regarding industrial questions brought about by the war, a change which we 
also see reflected clearly in the policy of Government. We have explained 
in our report the deadening effect produced by Lord Morley’s dictum of 1910 
on the initial attempts made by Government for the improvement of industries; 
but a change of sentiment was gradually coming about, and a considerable step 
in advance was marked by the appointment of our Commission, with liberty to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 
public have been further modified under the stress of war necessities, which 
have led to a still more definite adoption of the policy of State participation in 
industrial development, and to the grant of State assistance to several industrial 
undertakings, of which the scope is not in every case limited by the possible 
duration of the present war. The working of the Indian Munitions Board has 
shown several examples of this policy, and we trust that care will be taken to 
preserve such features of this organisation as are properly adaptable to peace 



5 


conditions. We desire here to refer to the extent to which the action taken by 
Government and private industrialists under conditions created by the war has 
assisted us, by furnishing actual examples of schemes which we had been con* 
templating; though some of our conclusions have thus been forestalled, we have 
been enabled to present them with more certainty and completeness. Finally, 
we may claim that the public discussions called forth by the activities of our 
Commission and the 'evidence taken by it have also borne their part in this 
movement, and have led to proposals being put forward or action being taken by 
Local Governments for the improvement of technical education, the employ¬ 
ment of experts, the creation of official organisations, and assistance to indivi¬ 
dual industries, which clearly evidence the widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the generous assistance Acknowledge- 
and hospitality which we received from officials and non-officials throughout ments of 
the course of our work. We wish in particular to record our sense of the help ass ^ ance 
which we received frony representatives of the numerous industrial firms to 
whom we applied for advice and information. We derived much encouragement 
from their readiness to place at our disposal the results of their valuable 
experience. W e desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
Mr. B. D. Bell, I.C.S., our Secretary, and of Mr. G. H. W. Davies, I.C.S., who 
joined us as Joint Secretary in October 1917. The former rendered valuable 
assistance in working out the detailed lines on which we subsequently conducted 
our work; and his service with the Indian Munitions Board gave him most 
useful experience which was freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
Committee, lightened our labours materially by his willing help. 
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CHAPTER I, 

RURAL INDIA, PAST AND PRESENT. 

1. At a time when the west of Europe, the birthplace of the modern ^^backward” 
industrial system, was inhabited by uncivilised tribes, India was famous for ness 0 f j n di a ; 
the wealth of her rulers and for the high artistic skill of her craftsmen. And, its causes, 
even at a-much later period, when merchant adventurers from the West made 
their first appearance in India, the industrial development of this country was, at 
any rate, not inferior to that of the move advanced European nations. In both, 
industries had for long been protected and controlled by somewhat similar 
systems, the gilds of Europe fulfilling in this respect much the same functions 
as the Indian castes. But the widely different social and political conditions of 
the West had helped the middle class to establish itself on a foundation of com¬ 
mercial prosperity, and the struggles for political and religious liberty in which 
it had taken its share had endowed it with a spirit of enquiry and enterprise, 
that was gradually and increasingly directed to the attainment of industrial 
efficiency. It was to this middle class, that the so-called “ industrial revolu¬ 
tion ” of the eighteenth century was mostly due. This revolution was only 
the culmination of a long series of attempts to utilise in the most profitable 
way the natural resources available. But even at this time progress was by 
the slow methods of “trial and error”, and the knowledge of scientific laws was 
in an elementary stage throughout the period when the most striking industrial 
advances were being made. 

2. The East India Company, whose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
making their appearance in the west, was primarily a trading corporation, 
whose role was to exchange as far as possible the manufactured goods of 
England for the products of India. Whether these products were raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by the jealousy of British 
manufacturers. Attempts were frequently made throughout the period of its 
domination, and even' subsequently, to introduce into India various manufac¬ 
tures with State support and encouragement; but in the absence of scientific 
knowledge, such experts as were then available were unable successfully to 
adapt the results of western experience to Indian conditions, and most of the 
enterprises ended in failure, perhaps the best-known instance being the iron 
works of southern India. These failures strengthened the erroneous idea that 
tropical countries, with their naturally fertile lands and trying climate, were 
suited to the production of raw materials rather than to manufactures. The 
" growing success of the textile industry did little at first to dispel this view, 
and, as the doctrine of laissez-faire established itself, gave further force to the 
theory that Government was ill-qualified to further industrial development by 
direct action, and that all such matters should be left to private enterprise. The 
efforts of the State were concentrated on the improvement of communications 
and on facilitating the flow of trade, which continued, under the conditions 
above described, to consist mainly of exports of Indian raw material and 
imports of foreign manufactured products. But the feeling which gradually 
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arose among thoughtful men in India, that the existing conditions were unsatis¬ 
factory and were even inimical to national development, was well founded; 
and, accentuated by the growing pressure of foreign competition, and latterly by 
the stress of a terrible war*, has culminated in a universal demand for a 
complete industrial system on western lines. 

A more detailed account, however, of the economic position is necessary 
for a clear understanding of the complex factors which must be taken into 
account before framing a remedial policy. 

3. The coming of the railway and the steamship, the opening of the Suez 
Canal, and the extension of peace and security by the growth of the British 
power have brought about very great changes. In earlier times every village 
not only grew most of its food, but either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 
raw material for it, its sugar, its dyes, its oil for food or lighting, its household 
vessels, and agricultural implements, were manufactured or produced either 
by the cultivator himself, or by the village craftsmen, who were members of 
the village community and were remunerated by a share of its produce. 
Money for the payment of the Government dues and for the purchase of metals 
or of luxuries was found by the sale of surplus food-grains or of agricultural 
and forest products required by neighbouring villages. These exchanges were 
effected and financed by the country traders, who were found mostly at the 
large villages or small towns that formed the centres of a series of economic 
circles, the radius of each of which was measured by the distance to which the 
few local imports and exports could be profitably carried. 

The above is a fair description of the country as a whole; but there 
were not wanting other and larger centres of trade, situated on the few recog¬ 
nised routes of land transport, on navigable rivers, or on the sea-coast, 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the expense of carriage from a distance. These were 
few for communications were difficult and insecure. Precious metals, artistic 
manufactures, and a few rare drugs and dyes made up the bulk of this traffic, 
which was mainly directed to the ports from which trade with foreign 
countries was carried on, or to military and administrative centres. The courts 
of Indian rulers had always attracted to themselves the surplus grain of the 
countryside to feed the armies, officers, and dependents of the Chief. These, and 
the traders and artificers who supplied their needs, made up the population of 

an old Indian capital. Prom an industrial point of view, the most interesting 
section of this population was the class of artisans who were engaged in pro¬ 
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
stone, wood and ivory, wrought metal, jewellery, and other articles of luxury, 
often’ of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the production of Indian artwares are the old capital towns. 
The earnings and social position of such craftsmen were, in times gone by, out 
of all proportion to those of the less skilled workers in the villages or small 

towns. 

4i. The ports were hardly less numerous, though far smaller than to-day; it 
will lie clear from the account already given, that their trade was only in the 

rarer and more valuable articles and in commodities such as spices, of which 

India possessed a complete or partial monopoly. It. was further restricted in 
the case of the western ports by the formidable barrier of the Ghats, with the 
result that all but the most portable and valuable exports were drawn from the 
•comparatively small area between them and the sea. The foreign traders who 
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were settled at these ports, with a few agencies located along the various trade 
routes which supplied them, not only collected these articles, but took an 
increasing share in the finance and organisation of their production. 

We have now to see in what ways this state of affairs has been modified 
by outside influences. 


Effect of Exports. 

5. Turning in the first place to the rural areas, we find an increasing degree Economic 

of local specialisation in particular crops, especially in those grown for export, changes in rural 
Cotton is now no longer planted in small patches in almost every village where areas * 
conditions are not absolutely prohibitive, but is concentrated in areas which are 
specially adapted to its various types. The dry plains of central and western 
India are admirably suited to a short-stapled but prolific kind ; while the canal- 
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increasing quantity of longer-stapled types, which are also grown in the reten¬ 
tive soil and moister climate of Gujerat and in the well-irrigated areas in Madras. 

The peculiarly favourable climate of Bengal has tempted the ryots to extend 
their jute cultivation, often at the expense of their foodstuffs, while sugarcane 
is disappearing from tracts not specially suited for it. A visible sign of this 
movement may be seen in the abandoned stone cane mills lying near villages in 
the arid plains of Central India, which now prefer to keep their scanty stores of 
water for other crops and pay for their sugar by the sale of their cotton. The 
people have been led to make this change by the cheap railway and steamer 
transport and by the construction of roads, which, while facilitating the intro¬ 
duction of foreign imports, also render available to the farmer in his distant 
and land-locked village a large share of the price offered by far-off nations 
for articles which once merely supplied the needs of Indian rural life. Markets 
have sprung up on or near the railway, where the foreign exporters or the 
larger Indian collecting firms have their agencies ; and the ryot is now not far 
behindhand in his knowledge of the fluctuations in the world-prices of the 
principal crops which he grows. 

Improved means of communications have had another important effect in 
altering the nature of the famines to which so large a part of India is exposed, 
and in lessening their disastrous results. The development of irrigation and the 
improvement of agriculture enable the country in a normal year to grow a 
much larger quantity of foodstuffs than before, and it is now possible, l thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Famine now connotes not so much a scarcity or entire absence of food, 
as High prices and a lack of employment in the affected areas. The terrible cala¬ 
mities which from time to time depopulated wide stretches of country need no 
longer be feared. The problem of relief has been scientifically studied, and a 
system worked out which can be put into operation as soon as the recognised 
signals of approaching distress are apparent. Failure of the rains must always 
mean privation and hardship, but no longer necessarily wholesale starvation 
and loss of life. 

It is clear that, if the basis of employment also be widened, crop failures 
will lose much of the severity of their effects, and the extension of industries, in 
as great a variety as circumstances will permit, will do more than anything to 
secure the economic stability of the labouring classes. 

6. The capital in the hands of country traders has proved insufficient to Scarcity of capi- 
finance the ordinary movements of the crops, and the seasonal calls for accom- ^* or agricn1 ' 
modation from the main financial centres are constantly increasing. This lack 

1 A 
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of available capital is one cause of the high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to meet the expenses of culti¬ 
vation. On the other hand, money is largely invested in the purchase of landed 
property, the price of which has risen to very high figures in many parts of the 
country. Proprietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obtainable as a rule only on terms quite disproportionate 
to the value of the improvements. These are also almost invariably made 
on land in the investor’s own possession, not in that of his tenants. The 
magnificent irrigation systems of India, the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement loans are almost the only instances where public funds have 
been definitely devoted to this end. The demand for capital for land 
improvement has hitherto perhaps been modest; but the stimulus afforded by 
the various provincial Agricultural and Industrial Departments, especially in 
Madras, has led to the introduction on a small, but rapidly increasing, scale of 
modern appliances to replace labour, improve cultivation, or supply irrigation 
water. Towards the provision of working capital for cultivation, something 
has been done by the co-operative movement, initiated and fostered through¬ 
out by Government action, and far more may be hoped from it in the future. 
But the no less urgent necessity of relieving the ryot from the enormous load 
of debt, with which he has been burdened by the dearness of agricultural 
capital, the necessity of meeting periodic demands for rent, and his social habits, 
has hitherto been met only to a very small extent by co-operative organisation. 

7. It is impossible to pass from this brief sketch of the agricultural position 
without some allusion to the rise in the rate of wages and the growing scarcity 
of labour in most parts of the country. The rise in the cost of labour is 
due mainly to the increased demand, but in some places to the decline in the 
labouring population consequent on the ravages of plague during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
prosperity in its turn led to greater expenditure by Government, railway com¬ 
panies, and private enterprise, necessitating increased employment. Simul¬ 
taneously, the increase in world-prices, which became effective in India owing 
to the rapid extension of communications, brought the cultivator more money, 
and the consequent rise in the cost of living furnished an additional argument 
to the labourer in his claim for higher wages. This rise tells heavily on those 
sections of the population which are not benefited by the increased agricultural 
and industrial production, and has accentuated the tendency of the village 

artisan to migrate to the towns, where better pay is obtainable. 

• 

8. Tbe export trade from country districts generally suffers from the 
existence of an undue number of middlemen, who intercept a large share of the 
profits. The reasons for this are various. In the first place, it must be remem¬ 
bered that a great number of Indian cultivators are indebted to a class of 
traders who not only lend money, hut lend, purchase, and sell grain, and sell 
such articles as cloth, salt, and oil to small consumers. The position of a peasant 
farmer, with grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the farmer is not burdened by debt, bis 
business with the dealer is still very often on a per contra basis, his purchases 
and sales being alike reckoned in cash in the dealer’s books, at a rate which 
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is not always known to the customer at the time. The farmer, owing partly to 
poverty and partly to the extreme subdivision of land, is very often a producer 
on so small a scale that it is practically impossible for him to take his crop to 
the larger markets, where he can sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United^ Provinces. Here most of the articles of export are purchased from 
local dealers by the exporting agencies. The larger markets • are usually fre¬ 
quented by an unnecessary number of brokers and touts; and there are almost 
always one or more intermediaries between the purchaser whe moves the grain 
to the point of consumption or export, and the producer or other person who 
actually brings the crop into the market. The market rules and organisation clo 
not usually provide means for preventing or punishing fraudulent trade methods; 
while the multiplicity of the local weights and measures, and, in many cases, it 
nmst be added, the natural desire of the seller not to be the only person 
defrauded, contribute still further to an undesirable state of affairs. Complaints 
are frequent, but all parties accept what appears to them the inevitable. But, 
where a better organisation has been established, the ryots thoroughly appreciate 
the benefit. A better market system, co-operative selling, and education are the 
most promising remedies. 


Effect of Imports. 

9. Such are some of the far-reaching effects on country life of the increased ^ nflnenM oI 
flow of exports from India. The greater number and variety of imports have 
also had their influence, though in a less marked degree. Vessels and imple¬ 
ments of iron, brass, and copper are now commonly used in the villages, and their 
price is within the reach of almost all classes. Petty articles of domestic use 
or personal ornament, such as scissors, mirrors, bangles, and the thousand and 
one cheap, and glittering trifles with which the rural huckster decks his stall, 
have'poured in from abroad. Drugs and patent medicines of all kinds, Indian 
and foreign, command a ready sale. Sewing machines are found nearly every¬ 
where, and bicycles are in ever-increasing demand. 

The effect on small industries in India has been considerable, but has not 
always been in the same direction. The import of brass sheets, for example, has 
reduced the demand for the services of the brass founder, but has greatly 
extended the business of the maker of brass liollow-ware. Cheaper iron 
obtainable in convenient sections has helped the cultivator to buy more and 
better carts, and has diminished the cost of many of his indigenous implements. 

The position of the village artisans is changing. The tendency is for them to 
lose their status as village servants, paid by the dues of the village community, 
and to become more and more ordinary artisans, who compete freely among 
themselves for custom; in some cases, notably that of the village leather 
worker, they are disappearing under the competition of organised industries. 

The influx of mill-made piece-goods, not only of foreign, but of Indian manu¬ 
facture, had before the war cheapened the price of cloth in comparison with 
other commodities and had enormously extended its use by the poorer classes, 
but had, at the same time, prejudicially affected the communities of weavers 
scattered over the country in the towns and larger villages. In India a far 
greater degree of resistance has been offered by the hand loom to the aggres¬ 
sions of the factory than in England. -This is attributable to the great 
number of specialised types of cloth of which slow-moving Indian custom 
decrees the use ; to the fact that the demand for many of these is on so small 
a scale, while the types themselves are so special, as to render it difficult for the 
power loom to produce them at a profit; to the faithfulness of the weavers as 
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a caste of their hereditary trade, and their unwillingness, especially in the 
smaller towns, to take up factory work; and to a less extent, to the money 
locked up, on a vicious system it is true, in the financing of the weaver by his 
patron and incubus, the money-lending cloth merchant. 

10. The effect of the use of imported and factory-made articles on the 
standard of comfort of the rural population has been, however, generally smalL 
The poverty of the Indian peasant precludes most novel forms of expenditure, 
while lack of education and the prescriptions of custom make him slow to- 
accept any innovations in his food or clothing, or in the habits of his daily 
life. But the enormously extended use of cotton cloth, especially of the finer 
counts, of woollen clothing, the introduction of kerosene oil, matches, collapsible 
umbrellas, and of better and cheaper cutlery and soap, have added appreciably 
to the comfort of the people. 

The increase of exports and imports has facilitated the provision of 
funds for communications. The existence of these communications has itself 
had an educative effect on the people, has gradually helped to render labour 
more fluid and incidentally more costly, and has added to the sense of political 
unity among the’more educated classes. 

This rough sketch may serve to illustrate the effect of modern industrial 
and commercial development on the rural areas which furnish most of the raw 
material of Indian trade and industry and, soifar, almost all the markets for 
the latter; and we may now turn to a study of some of the principal centres, 
of industry where its progress is most readily discernible. 
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CHAPTER II. 

SOME INDUSTRIAL CENTRES AND DISTRICTS. 

11. The great dissimilarities of soil and climate and the diverse causes Divendty of 

which have affected the development of the various parts of India are responsible of 

for wide and striking inequalities of economic conditions. The stony, arid thk 
D eccan uplands, where the precarious rainfall will scarcely allow the thrifty 

Maratha farmer to hope for a good harvest even in one year out of two, afford 
a marked contrast to the rich alluvial plains of Bengal, a land that ha§ 
little to fear from the seasons bat occasional floods. The canal zones of the 
Punjab, with their secure crops of wheat and oil seeds, are intermixed with the 
desert plains of the bark, that yield hardly more than a scanty pasturage for 
camels or cattle. Only a very few miles away from large and prosperous ports 
or busy mining districts are wide stretches of jungle or sandy deserts. A mere 
general outline of the economic position in India would be of no value for the 
purposes of this report, while to delineate the whole picture in,, detail would be 
impracticable. The most convenient way of presenting the commercial and 
industrial conditions of the country,-as a. basis for-our proposals, is by a 
description of selected areas or centres as specimens of economic development, 
in w r hich the factors with which we have to deal appear in varying circum¬ 
stances and degrees. Prominent among these are the great cities of Bombay 
and Calcutta ; up-country manufacturing towns like Cawnpore ; distributing 
markets like Delhi; the cotton and jute tracts, where machinery and markets 
have been gradually called into existence to deal with important commercial 
crops; the railway workshops; and the coal and iron districts of Bengal and 
Bihar. These are alike characterised, in a greater or less degree, by the 
presence of large traders and leaders of organised industry, accustomed to buy 
and sell or to manufacture on a wholesale scale and in close touch with the 
conditions of world markets ^pd^wopld industries ; of aggregations of capital; 
of groups of factories and bodies of semi-skilled or unskilled labourers, who have 
migrated thither, temporarily or permanently, from distant places, leaving the 
homes and small farms which they often still possess to the care of'their 
families or relatives ; and of larger or smaller engineering works, which have 
sprung up to supply the needs of organised industries and require the services 
of skilled mechanical engineers and artisans. 

12. A characteristic feature of organised industry and commerce in all the The large agency 
•chief Indian centres is the presence of the large agency firms, which, except in A® 018 * 

the case of Bombay, are mainly European. In addition to participating in the 
export and import trade, they finance and manage industrial ventures all 
'over the country and often have several branches in the large towns. The 
importance of these agency houses may be gauged from the fact that they 
control the majority of the cotton, jute and other mills, as well as of the tea 
gardens and the coal mines. This system originated and has still continued 
owing to the ability of these houses to furnish financial help to industries; it 
also owes its existence to some extent to the difficulty, in the case of companies 
under European control, of finding among the relatively small class of leading 
men of business available in India directors, especially managing directors, 
who will remain in the country long enough to guarantee the continuous 
supervision requisite for the successful conduct of such businesses. An agency 
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firm as a rule comprises several partners, some of whom are taking their turn 
of duty in India, while the others attend to the firm’s affairs in London or 
elsewhere. There is no doubt but that the system is in many ways well adapted 
to present conditions in India, and has a far greater list of successes to its 
credit than can be shown by ordinary company management under individual 
managing directors. We are much impressed by the strong evidence of the high 
financial prestige possessed by the better-class agency firms, and of the readiness 
of the investing public to follow their lead, a position only reached, we 
recognise, by a policy, extending over many years, of efficient management, 
cautious finance and watchful attention to the interests of client enterprises. 
Nevertheless, they have not escaped criticism as being unduly conservative in 
their methods of business and as exhibiting undue reluctance to embark on 
new ventures. They have been charged with lack of enterprise and an unwil¬ 
lingness to follow up lines of development naturally proceeding from the 
expansion of operations in their own specialised industries. In other words, they 
have been inclined to develope commerce rather than industries, and have thus 
been at times less helpful than might have been the case, in clearing the way 
for continuous industrial progress. 

In recent years, however, a new spirit has arisen, evoked by the genius of 
a few men who have boldly faced the industrial needs of India and have not 
been deterred by the large scale on which it is necessary to start operations. 
They have instituted such thorough preliminary enquiries that they have been 
able to accept the conclusions reached with confidence and, when these were 
favourable, to act upon them. The success which they have achieved as a 
result of the scientific methods adopted has encouraged others to similar 
efforts, and these have been further stimulated by the Avar, which has clearly 
demonstrated the vital necessity for industrial development and has, tem¬ 
porarily at least, lessened foreign competition. 


The jute 
industry. 


Calcutta. 

13. The large centres are not numerous, and are of such importance to the 
surrounding districts and so decidedly differentiated from them as to warrant 
a more detailed and individual description. 

Calcutta, in spite of the position and consequent expense of the port, 120 
miles from the open sea and on a dangerous river, has immense natural advan¬ 
tages in its situation on the estuary of the mighty river system which traverses 
the fertile and populous plains of Bengal, and in the fact that it is the 
undisputed centre of the great jute, tea and coal industries. 

14. Jute was apparently first shipped from Bengal in 1795 by officers of 
the East India Company seeking an Indian substitute for hemp, but it was not 
until 40 years later that pure jute yarn was made and sold in Dundee. Subse¬ 
quent exports of the raAv material grew rapidly, especially during the Crimean 
and the American Civil wars, when supplies of Hussian flax and hemp and of 
American cotton respectively were cut off from the European markets, until 
in 1908-09 they totalled 893,955 tons ; thereafter they have shown some 
tendency to decrease. In Bengal the hand-loom industry assumed consi¬ 
derable proportions in the first half of the 19th century, and, as late as 1850, 
the value of the manufactures exported exceeded that of the raw jute; but it 
was not until 1855 that the first machine-spinning mill was erected at Ilishra 
near Serampore, followed after four years by the first power-loom factory 
at Barnagore just outside Calcutta. In 1881, 5,000 power looms were at work 
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in Bengal; in 1891, 8,000; in 1901, 16,000 ; and in 1911, 33,000 in59 mills, 
while the latest figures available (1916-17) show 71 mills running with 39,404 
looms and employing 260,199 persons. The paid-up capital of these concerns, 
including debentures but excluding reserves, amounts to 13J crores of rupees and 
2J million pounds sterling; and the mills now manufacture over 1,000,000 tons 
of the raw material annually. Jute manufactures exported in 1913-14* reached 
a total value of 28J crores of rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 59 crores, or 
almost 25 per cent, of the total exports of Indian merchandise. Including 
India’s internal consumption of jute manufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association of the 
Calcutta jute industry with the east coast of Scotland has throughout remained 
intimate. The majority of tlje European staffs are of Dundee extraction, and 
most of the experts in the managing firms are Scottish. A few jute mills are 
driven by electric power generated from coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. The average jute mill is generally, it must be remembered, on a 
larger scale than the average cotton mill. 

15. The mills draw their labour mainly from Bihar and Orissa, the United Labour in the 
Provinces, the northern districts of Madras, and Bengal. The Bengali is ^ u * e mi ^ s * 
taking a smaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of this tendency are cited in a note 
placed before us in Calcutta, from which we take the following particulars. In 
a Government report on labour in Bengal (1906), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at the date of the 
report two-tliirds of them were immigrants. At the present time about 90 per 
cent, of the labour is imported. A census was taken in 1902 by the managing 
agents of four mills in Gaxulia, Bhadreswar and Titaghur. Another census 
was taken by the same managing agents in the same areas in 1916, the mills 
having meantime increased to seven. The result showed 28 per. cent, of 
Bengali workers in T902, and 10 per cent, only in 19i6. The shortage had 
been supplied from the Northern Circars. It is significant that there were 
350,000 more immigrants in 1911 than in 1901 in Calcutta, the 24-Parganas, 

Howrah and Hooghly. In the 24-Parganas in particular, the number of 
immigrants had increased by 176,000, or nearly 80 per cent. 

The mill workers are in almost all cases recruited by and employed under 
a class of men known as sardars, usually themselves of similar origin to the 
labour they supply. Some mill-owners complained to us of this system, which 
is an obstacle to progressive management, and does not conduce to industrial 
peace; but they professed their inability to alter matters. The labourers live 
as a rule in what are known as bustis, collections of huts in the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage¬ 
ment, but are often the property of the sardars. This last is an eminently 
undesirable practice. In these bustis the workers are poorly housed among 
surroundings usually insanitary and unpleasant, though praiseworthy efforts 
to improve matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the mill premises 
for a proportion of their labourers. The latter are ready enough to avail 
themselves of the accommodation provided. The position of mill labour in 
general and the housing question in particular, form the subject of Chapter 

* We have taken the latest figures available, except in cases where obviously the figures are seriously affected 
by war conditions; e.g exports and imports, and in some cases railway transport. 
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Share taken by 
Indians in the 
jute industry. 


Engineering 
firms and 
miscellaneous 
factories. 


XVI. Specimen wages of jute-mill operatives in June 1918 are exhibited in 
the statement below. The figures are in rupees per mensem:— 

Carders. Rovers. Spinners. Shifters. Winders. 

9 12 14J 11 18 

Reamers. Weavers. Mistries. Coolies. 

22 27 30 18 

Wages are paid weekly, one week in arrears. 

Mill-owners complain of the unwillingness of their labourers to respond to the 
stimulus of higher wages; the latter do not as a rule increase their output 
when engaged on piece-work, but merely work fewer days in the week. The 
reasons for this were investigated in some detail by us. We have little doubt 
but that the long hours passed in the uncongenial, if not unhealthy, surround¬ 
ings of a factory, from which the labourer returns at,night to a dirty, crowded 
and insanitary hovel, where his only relaxations are found in the liquor shop 
and the bazaar, are most unattractive to a man accustomed to rural life, and it 
is only the congestion existing in his native district and the desire to earn 
higher wages for a time, that lead him to submit to such conditions. The mill 
workers of Bombay and Calcutta do not for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native villages j 
though they eventually drift back in many cases to the mills. This practice 
affords a much needed change from the conditions under which the labour force 
lives and works, conditions which can never create a skilled and steady class of 
operatives. The labourers are, moreover, almost entirely uneducated ; the 
facilities for the education of their children in the villages from which they 
come are, it is believed, quite inadequate; whilst in the neighbourhood of the 
mills, for children who are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightened employers. 
More will be said in a later chapter regarding the problem of the education 
of juvenile factory workers; it is sufficient here to point out that, without 
education, a standard of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 

16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists have 
taken very little part, otherwise than as mere investors, in the starting, and 
none at all in the management of jute mills. The step from trading in and 
financing cotton to its actual manufacture was readily taken, with the help of 
English textile experts, in Bombay, where the weaving of the local staple' by 
band was a prominent industry before the import of mill-made goods. 
Similarly in Bengal the weaving of jute fabrics was an important industry in 
the first half of the last century and, until very recently, the initial collection 
and finance of jute were mainly in, Bengali hands ; but in Calcutta the Bengali 
merchant, who had settled there to take his share in general trade, was 
apparently unable to pass on from that stage to manufacture and, even in his 
commercial business up country, he is yielding ground to the more enter¬ 
prising Marwari trader from Kajputana. 

There is another reason which may perhaps have contributed to this failure 
on the part of the Bengali to take advantage of his position. British capital 
and expert skill have been freely poured ipto the Calcutta jute industry 
owing to the advantages of its location, while, for almost 40 years past, the 
industry in the United Kingdom has stood still, in point at least of the 
quantity of jute consumed. 

17. The existence of jute mills, of tea and jute cultivation in Assam and 
Bengal, of busy river traffic and a great port, and the neighbourhood, in more 
recent years, of coal mines, have led to the establishment of engineering firms. 
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some of considerable size, in or near Calcutta, the number of which in 1915 was 
stated to be 27, with 12,000 employes. 

There are also in and round Calcutta various miscellaneous factories, the 
most important being the flour and paper mills, the labour supply of which 
is recruited and organised on the same basis as that of the jute mills. A 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also the 
many small power factories for oil milling and rice husking owned by them. 
The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leaves a good deal to be 
desired in point of efficiency. 


18. The sea trade of Calcutta in normal times is carried by certain Searbome and 
regular lines, and by a number of tramp steamers and a few sailing ships. The ******* 
number of vessels entered and cleared from the port of Calcutta in the year 
1913-14 was 999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees):— 


Chief heads. 



Value. 

Cotton manufactures . 

• 9 • 

• 

28,87,14 

Twist and yam « . 

• • « 

a 

95,44 

Metals and ores 


• 

9,66,17 

Sugar , - 

• • • 

• 

6,46,73 

Machinery and mill work 


• 

3,20,64 

Oils. 


• 

2,05,66 

Hardware . ♦ 

* « • 


1,42,31 

Total under all heads 

t • • 

• 

74,49,52 


Chief heads. .Value. 

Jute manufactures . . . - . . . . 28,20,24 

Jute, raw . . • • • . • • • 28,03,44 

| Tea . 10,55,75 

8* Hides and shins ........ 8,47,59 

^ Grain, pulse and flour ....... 8,85,60 

Seeds ...... ... 3,59,07 

Total under all heads ....... 98,50,27 


A vast amount of traffic passes down the Hooghly by river steamer and 
country boat: the two principal river steamship companies own 204 steamers 
and 313 flats. The total merchandise thus brought into Calcutta in 1913-14 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,000 tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Beugal-Nagpur Railway traffic consists mostly of coal and 
of seeds and food-grains from Orissa and the Central Provinces. The East 
Indian Railway, which is the largest system of the three that terminate in 
Calcutta, imports food-grains and seeds from northern India and south Bihar, 
and handles the bulk of the coal traffic. The total volume of the rail-borne 
trade of Calcutta in 1913-14 reached 10,389,000 tons, of which imports amounted 
to 8,605,000 and exports to 1,784,000 tons. 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule have not hitherto directly handled oversea 
imports (except piece-goods, cheap iron and galvanised sheeting) or exports, 
but have carried on their trade in import and export goods through European 
houses. These latter export country produce and manufactures, the greater 
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proportion -of which is, however, in the case of the largest firms, purchased by 
their own agents up country, and import piece-goods, metals, machinery, sugar, 
etc. The export trade here, as in other large Indian ports, is financed by the 
exchange banks, who purchase the bills which exporters draw on consignees or 
their bankers or agents in other countries, and to a certain extent by large 
importers direct. 


Bombay- 

Trade and 19. The city of Bombay owes its .origin to its geographical position and 

communications, to itff magnificent harbour, which gradually became a collecting centre for other 
ports on the west coast and for the relatively small strip of land between the 
Ghats and the sea. During the closing years of the Maratha power, the 
contrast afforded by the peace and security of Bombay with the disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poona. Prom that time progress in communications between Bombay and 
the country to the north and east has been continuous; and it is now connected 
with Gujerat and northern India by the Bombay, Baroda and Central India 
Railway, and with the Deccan, Central India, the Gangetic plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives a 
large quantity of country products of all kinds, of which by far the most 
important is cotton ; it lacks the advantages which Calcutta possesses in its 
proximity to the coal fields and in the river system of Bengal, though its 
harbour opens directly on the sea and affords greater possibilities of improve¬ 
ment, of which full advantage is being taken. The traffic in and out of 
Bombay over the railways in 1913-14 was (in thousands of tons):— 

Inward . . . . . . . 3,230 

Outward ....... 1,64-2 

Amongst the principal items were (in thousands of tons) :— 

Imports, Exports, 

Raw cotton . . . • 520 ; Cotton manufactures .. . . 98 

Oil seeds . . . . . 904 j Metals and machinery . . . 229 

Wheat and flour . . . . 324 | Sugar . ..... 155 

The cotton 20. The principal industry of Bombay is the spinning and weaving of 

industry. cotton, of which, however, it possesses by no means the monopoly which 

Calcutta can claim in the case of jute manufacture. An account of the origin 
of the Bombay cotton industry will be found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,839,877 spindles and 110,268 
looms and employing an average number of 274,361 hands daily; of these 
Bombay itself possessed 86 mills, 2,984,575 spindles and 53,205 looms, and 
the persons employed numbered 118,303. Cotton spinning and weaving, 
though India’s share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process of jute manufacture, and demand 
more skill on the part of the operatives. Though the first Indian cotton mill 
was opened in Calcutta and other attempts have been made since to establish 
a cotton industry there, these, with few exceptions, have been far from success¬ 
ful. Calcutta is no doubt less favourably situated in respect of the ootton tracts 
generally than Bombay, although much of the cotton consumed by the latter 
reaches it from places as distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantage in respect of fuel, a deficiency 
now to some extent supplemented by water power. 
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21. The Bombay'mill operative, whether owing to his training or not, is labour in the 
more skilful and intelligent than the Bihari immigrant into Calcutta, though cotton 
probably no better educated, while he is more tolerant' of uncomfortable 
•surroundings than the Bengali labourers, who possess a relatively high degree 
of intelligence. The wages of mill labour are higher in Bombay than in 
Calcutta and have been raised appreciably since 1914. Sample rates', including 
a war bonus, for Bombay in the year 1918 were (in rupees and annas per 


mensem):— 

Be. As. 

Drawer (cardroom) . . . . 23 6 

Beeler . . . . . . . . 17 4 

Warper . . . . . . . . 40 8 

Bover i ....... 24 1 

Doffer (cardroom) . . . . . . 12 10 

Weaver ........ 46 15 


Although wages are higher in Bombay, local conditions, so far as they affect 
the housing of labour, are more difficult in the island of Bombay than round 
Calcutta. The Calcutta mills are spread out over along stretch of land on both 
banks of the river, and the labourers live, as we have seen, in bmtis, or collec¬ 
tions of single-storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in chawls, buildings several storeys high divided into a number of 
single-room units, which are too often overcrowded. This congestion has 
intensified the effects of plague, an ever-recurring factor in the problem of the 
industrial labour supply. 

The labourers consist mostly of Marathas from the Deccan and Konkan, 
a small section of Konkani Mahomedans and Julhais (the Mahomedan 
weaver caste), with a few men from Central India. The first two classes are 
usually cultivators of holdings too small to afford them a subsistence, and 
heavily indebted to the village money-lender. This habit of indebtedness 
adheres to them in Bombay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the Julhais are far more careful with their money and work 
-harder. The former indeed are rarely in debt and occasionally even lend to 
their weaker brethren. There is more specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
and are paid monthly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
■import, and the work at the docks, which require labourers t>f a different type. 

22. Among the main industries of Bombay, other than the cotton mills, other industries, 
are the engineering shops, which have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 
concerns numbered 12 in the year 1915, the largest of which employed over 
800 hands. There were in addition two silk mills, four flour mills, and a 
considerable group of tanneries producing half-tanned leather, with one large 
tannery and leather factory employing about 500 hands. 

The disadvantage under which Bombay for so long laboured, owing to its 
distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Western Ghats affords for the generation of hydro¬ 
electric power.' This has been utilised by the enterprise of a great Bombay 
firm, whose hydro-electric works at Lonavla produce 42,000 horse power 
and deliver it at a charge of *6 annas per unit, where motors are supplied by 








Sea trads. 
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the mills, and *55 annas; where they are found by the hydro* electric com¬ 
pany. Other schemes on an even larger scale are under construction and in 
contemplation. 

23. The sea trade of Bombay, in addition to ordinary country produce, 
consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals, 
machinery and miscellaneous articles. The figures of imports into and exports 
from Bombay by sea in 1913-14 under the leading heads for trade were as 
under (in thousands of rupees):— 


Chief heads. 

Cotton manufactures 

• 

• • 


Value. 

16,51,50 

Cotton twist and yarn 


a a 


1,49,53 

Silk manufactures and yam 


e • 


2,26,05 

Wool manufactures and yarn , 

• 

♦ a 


1,62,89 

Metals and ores 

• 

a a 


7,16,69 

Machinery and mill work 

» 

a a 


. 3,08,88 

Hardware .... 


a a 


1,32,02 

Sugar . * 

• 

a • 


3,83,78 

Oils « 

• 

a a 


1,84,35 

Total under all heads 

a 

a * 

# 


. 94,18,99 



Chief heads. 
Cotton, raw « 

Seeds . • • 

Cofctop twist and yarn 
Cotton manufactures 
Metals and ores . 
Total under all heads 


Value. 

89,70,81 

12,54,98 

9,21,00 

1,17,90 

1,10,21 

74,46,39 


The railway connection with the docks was until recently very incon¬ 
venient, necessitating a double handling of goods; and the transport of cotton 
by carts to the Cotton Green at Colaba and back again to the mills or docks 
adds to the cost and congests the streets. Matters will be much improved 
when the new scheme for direct connection between the railways and docks, 
involving the construction of extensive storage accommodation and the 
transfer of the Cotton Green to the neighbourhood of the docks, has been 
completed. 

The principal shipping lines are much the same as those of Calcutta ; in 
addition, there are the pilgrim traffic to the Hedjaz and trade to the Persian 
Gulf, in which Indian firms share largely. The coasting trade with Karachi, 
Kathiawar, the Malabar coast and Goa is of some importance. Indian-built 
sailing craft participate in this and also visit the Persian Gulf and the coasts 
of Arabia and East Africa. In the year 1913-14 the number of ships entered 
and cleared from the port of Bombay was 1,636, with a tonnage of 3,837,111. 


24. The trade of Bombay is shared by Europeans, Parsees, Bkatias, 
Khojas and Banias. It is financed by banking agencies similar to those in 
Calcutta, branches of the same banks being, with few exceptions, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as a financial centre has been and is still 
prone to speculation, and the movements of the cotton market and of stocks and. 
shares are always active and sometimes violent. There are, as in Calcutta, a 
number of firms and individuals doing exceedingly remunerative business as 
brokers in articles of merchandise, insurance, freight and exchange, as well as 
in stocks and shares. 
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The most noteworthy difference between the two cities is the large share 
taken by Indian merchants in the trade and industry of Bombay, a subject 
whioh is treated in greater detail in Chapter VII. Indians predominate in the 
share market, as mill-owners, and as importers of and dealers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
export and import trade is, however, still mainly in European hands, though a 
certain number of ships are owned by Indian firms, and Indians are also active 
In the freight market. The Indian element in banking is much stronger in 
Bombay than elsewhere; there are several banks with Indian directors; 
and they are also found on the Board of the Presidency Bank. 


The Bengal Coal Field. 

25. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyderabad and Rewah States, the Punjab, Baluchistan and the State of 
Bikaner. The raisings in the Raniganj, Jharia and Giridih coal areas, which 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,663,990 tons, out of a total output for the whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 6,363,844 tons, to Bombay 635,806 tons, and to the United Provinces 
1,263,068 tons. The importance of this area to the industries of India is clear 
from the above figures. 

The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higher than 33 or lower than 28 per cent. A more accurate census of coal 
consumption than in previous years was attempted in 1916. Though these 
figures were largely affected by the war, it is of interest to notice that 33’6 per 
cent, of the output was taken for railways, 16 7 for bunkers, 5’6 for jute and 
5*6 for cotton mills, 61 for iron and brass foundries and engineering work¬ 
shops, and 3 6 for inland steamers. Other heads are comparatively small, but 
no less than 12 6 per cent, was consumed at the collieries or' wasted, and a 
similar quantity was taken up for use in small industries or for domestic 
consumption, almost entirely the former. 

The Bengal coal field in 1917 was worked by 163 joint-stock com¬ 
panies, of which the paid-up capitalisation in shares and debentures was Rs. 672 
lakfis. There were in addition many mines owned privately by syndicates and 
individuals. 

26. Coal was first mined in Raniganj for other than local requirements Methods of 
in 1854 when the East Indian Railway entered the Bengal coal field. The working, 
industry is at the present time by no means entirely in the hands of Europeans, 
though they are responsible for the working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines; where they possess pumps or winding gear, these are usually worked 

by small engines with vertical boilers. Such concerns are readily closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class minep, is a striking feature of the Bengal coal field 
and one of its main points of interest to students of the organised industries of 
India. A number of mines are now electrically operated, and two groups at least 
are provided with central electric generating stations, while considerable further 
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developments' in this direction are contemplated. Sandpacking to prevent 
subsidence is now practised in some collieries. Meohanical screening is largely 
in use ; aerial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railway sidings that 
traverse the various fields will, it is hoped, be solved satisfactorily before long. 
Coke is produced in all parts of the area, especially the so-called soft coke, 
about 500,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burning low-grade coal in heaps in the open air. Coke is also 
largely made by the wasteful process of burning in open-top rectangular kilns. 
The first by-product coke ovens were started at Giridih. There are now several 
other such installations on the field, producing coal tar and sulphate of 
ammonia, the latter with the help of imported sulphur. There are in addition 
a quantity of non-by-product patent ovens. It may be noted in passing that a 
coke, which will readily ignite and can be used in the Indian domestic 
fireplace, is urgently needed, and might, if a . suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used 
as fuel, at any rate in the districts surrounding the coal fields. 

The coal royalty owners are the local zemindars who under the Permanent 
Settlement are the owners of mineral rights. They are at present a class of 
mere rent chargers who take little interest in the working of their property, 
although great waste occurs, especially in the mines managed by the smaller 
interests. « 

The so-called first-class coal of the Bengal field rarely contains less than 
about 12 per cent, of ash, but it generally forms a strong coke suitable for blast 
furnace work, and any serious development of the metallurgical industries in this 
region will probably result, and that before long, in a relatively heavy attack 
on the visible resources. The question of encouraging and even compelling 
economy in mining and coking will soon be forced on the attention of the 
authorities. 

27. The labour on the mines is partly drawn from neighbouring villages, 
partly from the more distant areas of Chota Nagpur. The average daily number 
of labourers employed in the Bengal coal field in 1916 was 135,093 ; the average 
daily wage per head was 7*6 annas; and the annual raisings per head of labour 
employed below ground were 169*4 tons.* The supply of labour is at present 
insufficient and intermittent; and is liable to be seriously affected by a good 
harvest or by an outbreak of epidemic disease, to some forms of which the coal 
fields have in the past been liable. Only a small proportion of the workers 
except in the case of one or two old-established concerns, reside permanently 
at the mines. The rest are usually small cultivators or agricultural labourers, 
who return to their villages for the cultivation and harvesting of their crops. 
But a new generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable accommoda¬ 
tion be provided. Though constant efforts are being made to arrive at the ideal 
workman’s dwelling, finality is far from having been reached, and changes of 
type are still frequent. The worker himself undoubtedly prefers separate huts, 
if possible with a small plot of garden ground. The objection to this is, of 
course, the expense involved, and the only area in which we saw separate huts 
provided on a large scale for organised labour was the Mysore gold field. 

28. The Bengal Iron and Steel Company at Kulti and the Tata Iron and 
Steel Company at Sakchi are most important industrial enterprises in close 
connection with the Bengal coal field. 


•For all India. 
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The works of the Bengal Iron and Steel Company, unlike the Tata 
Company’s works, have grown up gradually. They were originally started in 
1875, but had a somewhat chequered history, and did not come into the hands 
of the present Company till about 1889. The poor quality of iron ore 
previously usod was largely responsible for the failure of the Company to make 
steel at a profit in 1905 and onwards, but the managing agents, after nearly 20 
years’ unremitting labour, have now put the concern on a paying basis, 
a result to which the discovery of a body of better-grade ore greatly 
contributed. 

The works have been extended and romodelled. They contain four blast 
furnaces, each with a possible output of 80 tons of pig a day. About half 
the coke required is made by the Company and the balance is purchased 
locally. 

The steam is generated in boilers fired by the waste gases from the furnaces. 

The output of pig iron, under normal conditions, is about 10,000 tons a month. 

Since November 1917, one furnace has been turning out from 1,200 to 1,500 
tons a month of ferro-manganese, which is exported to Europe and America for 
war purposes. The works contain a large foundry making pipes up to 12 
inches in diameter, bends, columns, fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to 20 tons in weight.. The Company 
employs about 10,000 mem 

29. The Tata Iron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations about five years later. It owns iron mines at Gurumasini and an< * Steel 
elsewhere in India; limestone quarries at Panposh in tho Gangpur State and ® ompany * 
at Khansbahal; magnesite deposits in the Mysore State; and nine largo coal 
mines, four of which are located on the Jharia field and are now producing 
55,000 tons a month. The smelting plant consists of two large blast furnaces 
making approximately 360 tons of iron per day each, and three more furnaces 
are in process of construction. ' Coke is at present supplied to these furnaces by 
180 non-recovery Coppee coke ovens, with a capacity of 7^ tons each. The new 
plant under construction consists of 200 13-t.on by-product recovery, ovens, and 
a benzol recovery plant for the coke oven gases. The steel-making plant 
consists of four basic open-hearth furnaces of 50 tons capacity, two furnaces 
of 75 tons capacity and a seventh furnace in process of construction, while 
further extensions are now under way consisting of two 25-ton Bessemer con¬ 
verters, t'hree electric furnaces, two 200-ton tilting furnaces and a mixer of 
1,300 tons capacity to receive the molten metal from the blast furnaces. 

The present steel capacity is nearly 17,000 tons per month. The rolling mills 
produce about 120,000 tons of rails and smaller sections yearly. The Govern¬ 
ment of India agreed, before the works were started, to take 20,000 tons of 
steel rails a year for ten years from the Company, provided they could be pro¬ 
duced of suitable quality and at a suitable price; but, on account of the heavy 
demands in the eastern theatres of war, much larger quantities have been taken. 

The Company is now preparing to build a 96-inch plate mill. Arrangements 
for further extensions have also been made with a view to producing sheet steel 
plates ‘and strips for the manufacture of tubes. The total developments now 
under contemplation will involve an expenditure of no less than 12£ crores of 
rupees. 

About 13,000 men are now employed by the Company and 10,000 men by 
contractors engaged in extensions. The mines and quarries give employment to 
approximately 15,000 more. A town of 60,000 inhabitants has sprung up at 

8 
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Sakchi, the population of which, it is expected, will be over 100,000 by the time 
the extensions are completed. Suitable residences for all classes of employes 
have been erected, including cooly lines for about 1,000 of the lowest-paid 
workmen. Two institutes, a primary school, an elementary technical school 
and a large hospital have also been provided by the Company, and a school 
for girls is now under consideration. 

30. In addition to the above, engineering works which cater for the public 
or for groups of mines are springing up, like those at Kumardhubi near 
Barakar, where also fire-bricks, silica and magnesite bricks are now being 
manufactured for the iron and steel furnaces. Another important industry in 
this district is the large pottery at Raniganj, where pipes, fire-bricks, etc., as 
well as certain kinds of pottery are produced. 


The Deccan Cotton Tract. 

31. The three most important crops requiring industrial treatment before 
transport, are cotton, jute and tea. 

There are several parts of India where cotton is grown on a considerable 
scale, but the largest continuous area is that covering the northern Deccan, 
Berar, and the western districts of the Central Provinces and of Central India, 
where there are between six and seven million acres under cotton, nearly 700 
gins and presses, and 35 spinning and weaving mills. The bulk of this cotton 
is exported to Bombay and Alimedabad. When the railway began to serve 
these districts, at a time coinciding roughly with the cotton boom caused by 
the American War, most of the pioneer firms were European. Comparatively 
few, however, of the gins and presses are now in European hands, most of those 
so owned'being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, with their headquarters in Bombay or Ahmed- 
abad, or to Marwari and other Indian traders carrying on business locally; 
only a small part of the capital has been found, and an even smaller share in 
the management has been taken by local capitalists or business men. The 
labour in these gins and presses is seasonal and unskilled; but the demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton-picking season tends to maintain it at a high level. Eitters and 
engineers are fairly numerous; the former have usually been trained in railway 
workshops or mills, and are, here as elsewhere, ready to seek their living in any 
part of India, wherever may be their original home; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned their work in local concerns. Mills are not numer¬ 
ous ; they are owned in some cases by local, in others by Bombay capitalists, 
.and are operated by more or less permanently resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and partly by Indian financiers and dealers 
who belong mostly to Bombay or other parts of India, The inhabitants of 
these districts generally show a higher degree of enterprise than the people of 
the adjoining non-cotton areas to the east. 

The above description will also apply fairly well to the cotton areas of the 
United Provinces, Gujerat, the Punjab and Madras; except that in Madras the 
gins and presses are to a somewhat larger extent in the hands of European firms, 
and in all these cases, except that of Gujerat, the arrangements for marketing 
and financing are less highly organised, 
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The Jute Districts. 

32. The area under jute was 2,729,700* acres in 1917. The quantity 
produced was 8,839,900* baled of 400 lbs. each. The centres where the large 
buying agencies and the machinery for preparing the jute for export are 
situated are less numerous than in the case of the cotton tracts. Much jute 
is despatched to Calcutta unbaled,^comparatively little diminution of weight 
being caused by the necessary cleaning and baling processes, while cotton is 
usually reduced about two-thirds in weight by the removal of the seed. 

The middleman is far more prominent here than in the cotton' trade, owing 
to the smaller size of the individual holdings and to the necessity for sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact that much of the transport is by water also has some effect on 
the nature of the trade. The main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Marwaris. The 
market in Calcutta, both for local consumption and for export, is nearly, if not 
quite, as active and speculative as the cotton market in Bombay. The' 
cultivation of jute has brought a large amount of wealth into the eastern 
districts of Bengal; the local population is intelligent and unusually well 
educated for India. It is strongly averse, however, from undertaking manual 
labour for hire, and the crop is, as we have seen in the case of the Calcutta 
mills, handled by an increasingly large proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 
highest wages paid for unskilled labour in any part of rural India except 
the Punjab, rates of Be. 1 and even more per diem being common in the busy 
season. The mechanical operations for the preparation of the crop are far less 
extensive and elaborate than in the case of cotton; artisans, engineers and 
labour of the factory type are, therefore, much less in evidence. 

The Tea Districts of North-East India. 

33. 'The position in the tea districts of Assam and northern Bengal is very Growth o| the tea 
different. The area covered by the crop is comparatively small, and it is grown industry. 

in otherwise undeveloped tracts; and though it is relatively valuable in 
proportion to its bulk and to the acreage oh which it is grown, its economic 
and agricultural importance is less than is the case with jute or cotton. 

It is generally accepted that the tea plant is indigenous in Assam, where it is 
known to have existed in a wild state long before its cultivation and manu¬ 
facture were seriously attempted. The first steps in this direction, indeed, were 
taken not for the exploitation of the Indian plant, but with a view to ex¬ 
periment with seed from China in different districts in India. And although 
at an early stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed was. brought over 
regularly and its cultivation was—unfortunately as experience proved—en¬ 
couraged in preference to that of the Assam plant". The first sample of Assam- 
made tea was sent to England in 1838, but it was some years before tea culture 
in India became a commercial success. At the outset the investigation had 
been undertaken by Government, who may in fact be said to have pioneered 
the industry, but once it was proved that Indian tea could be put on the market 
to compete with the China product, the real beginnings of the Indian tea 
industry were established. This may be dated from 1852, and by 1868 the 
total quantity exported amounted to eight million pounds; after that time 
progress was rapid. Within recent years more scientific methods of cultivation 

# Final forecast for Bengal (including Gooch-Bihar), Bihar and Orissa, and Assam. 
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have largely increased the average production per acre; for example, during 
the quinquennium 1885-1889, the average production per acre of the 310,596 
acres under tea in all India was 291 lbs., while in 1916, the average produc¬ 
tion of the 650,823 acres under tea had increased to 666 lbs. Of the total 
production, north-east India, including parts of Assam and Bengal, is respon¬ 
sible for 90 per cent, and south India for 8 per cent. The total exports by 
sea in 1915-16 amounted to 338,470,262 lbs.; the corresponding figures for 
1916-17 showed a decrease, but this was due to freight difficulties, a large 
quantity remaining for shipment at the close of the year; the value of 
exports in 1915-16 was £13,320,715. The industry gives permanent employ¬ 
ment to more than 630,000 persons, while there are also in all the tea districts 
considerable numbers of people who do part-time work on the gardens. 

Most of the more important gardens in north-east India are managed and 
financed by Calcutta agency firms, but recent years have seen an increase in 
the number of small Indian planters and companies. Every garden of any 
importance has its own factory where tea is prepared for the market, as it is 
essential that the various processes should be carried through immediately after 
the leaf has been plucked. The better organised factories are elaborately 
equipped with highly specialised plant and are under the supervision of expert 
tea makers. 

34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts have to obtain their labour from considerable 
distances, and this involves a heavy outlay and an elaborate machinery to 
control recruitment. Assam has always had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the east coast; its importation 
of labour is regulated by the Assam Labour and Emigration Act, 1901 (VI of 
1901V and, until recently, labourers were usually imported under a contract 
binding them for a period to their employers, to the breach of which penal 
conditions attached. Act XIII of 1859 is, however, in force in Assam; under 
this Act penalties can be inflicted for breach of contract on labourers who 
have received advances and wilfully refuse to carry out a contract to work. 

Indigo in Bihar. 

35. A word may perhaps be said in passing on the indigo industry of 
Bihar. Though the indigo area of Madras is far greater in extent, the pro¬ 
duction of its crop is but little organised. The Bihar crop, on the other hand, 
is mostly grown by or for European planters, who in some cases finance 
themselves, in others depend on the help of banks or agency firms. The 
labour employed is all local and of a rural type, and the manufacturing 
processes do not involve the use of much machinery. The educative and 
economic effect of the industry is therefore small. The interest of the subject, 
however, lies firstly in the planting system, and in the relations between the 
planter, as the owner or lessee of land and landed rights, and the ryots who hold 
under him; these have recently been the subject of special legislation, and it is 
therefore beyond our province to discuss them ; secondly, in the struggle between 
the natural and synthetic products, in which the former had been, until the 
outbreak of the war, steadily losing ground. More systematic efforts, however, 
are now being made to enlist the resources of modern science on the planter’s 
side- 

Evidence put before us in Bihar left the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 
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improvement, probably sufficient to enable it to bold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg¬ 
lected in the past, and their recognition thus offers prospects of success, if 
followed up in the future :—(1) The application of scientific agriculture , (a) 
in the adoption of phosphatic fertilisers and other improved methods of soil 
treatment, (b) in the breeding of plant varieties able to withstand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic conditions 
outside the indigo-growing district, and (d) in the rotation of indigo with other 
crops of marketable value; (2) The processes of manufacture, (a) in the recent 
recognition of the fact that the precipitation of indigo is essentially due to a. 
ferment, the cultivation of which under suitable conditions* may permit of a 
great increase in the yield, and ($) in the preparation of a standardised product 
for the market; (3) The provision of improved financial facilities. 

.By careful management under favourable financial, conditions several 
planters have prospered, in spite of the absence hitherto of the advantages 
which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate the prices at which synthetic indigo will be placed 
with profit in future markets, there is no doubt that the prospects before the 
natural product are sufficient to justify experimental work and enterprise in 
organisation along the lines indicated above. 

The Bail way and Government Workshops. 

36. Mention has already been made of the private engineering workshops The railway 
established to meet the rapid expansion of modern industrial needs, but by far workshops, 
the most important development of mechanical engineering in India is re¬ 
presented by the numerous locomotive and carriage-building shops which are 

an essential adjunct to the railway system. There are over 70 such shops 
and they are to be found in almost every part of India. The largest are the 
East Indian Kailway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay employing nearly 10,000 hands, 
and the North-Western shops at Lahore with almost a similar total, while 
the central workshops of the other more important railway systems also employ 
several thousand men each. It is the business of this army to keep in running 
order the rolling stock and equipment of the Indian railway lines. 

37. These workshops date back to the time when the railways, to which Labour in the 
they belong, were first started, and during recent years,, in the case of many of railway 

the larger lines, they have been practically rebuilt, so that they now represent works hops. 
all but the very latest developments of modern mechanical engineering as 
applied to locomotive and carriage buildingy The labour employed is either 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians have risen to the rank of foreman, and still fewer 
have been appointed to the superior establishment. With the dearth of Indian 
mechanical engineers we deal elsewhere; but here it may be remarked that the 
failure of the railway workshops to turn out such men must be attributed to 
the lack of provision for training them, and we must add that this deficiency 
lias hitherto been due to the lack of demand for such training owing to the 
absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main training 
ground for engineering artisans of every class, and, owing to the number of 
skilled foremen and chargemen, they have been most successful in this direc¬ 
tion. In most' of these workshops some form of apprenticeship exists, and the 
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sons of workmen already employed arc encouraged to follow in their fathers’ 
footsteps. Very little has so far been done to provide any form of elementary 
technical training; but in recent years, the administrations of some of the rail¬ 
ways have started classes, with a view of affording instruction to such of their 
younger workmen as were sufficiently well educated to avail themselves of it. 
From the railway shops, the artisans often drift, into private employment. 
They also shift very freely from one railway to another, as the conditions of 
life round each workshop are very similar. The.extent to which the country 
depends upon railway workshops -for its supply of trained engineering artisans, 
however creditable to them, is an unsatisfactory feature of the situation ; for, 
though the work is of a high type, it covers only a somewhat limited range of 
engineering practice. 

38. Although comparatively few in number, the Government ordnance 
factories, by reason of the high standard of work turned out in them, are 
also important centres for the training of certain classes of engineering artisans. 
These factories are situated at Cossipore, Isliapur, Dum-Dum, Kirkee and 
Jubbulpore, and each gives employment to several thousand men. Passing 
mention may also be made of the Marine Dockyards in Bombay and Calcutta 
and of the workshops maintained on a smaller scale by the Public Works 
Department to meet its own local needs. 


Mofussil Distributing Centres. 

39. The' main distributing centres of India coincide as a rule with the 
more important railway junctions and are more typical of the comparatively 
land-locked tracts than of peninsular India. A description of Delhi will serve 
as a specimen, but it must be remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the market towns in rural 
areas which we have already described. 

The population of Delhi consisted in 1911 of 232,837 persons who, apart 
from a few old families, relics of the Mahomedan imperial court, and the 
dealers in and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce. As in other places, facilities for finance and transport have led to 
the construction of a few spinning and weaving mills, and others for the 
manufacture of flour and biscuits and the extraction of oil. The trading com¬ 
munity consists of a few Europeans, mostly representatives of large export and 
import firms with their headquarters at Bombay or Calcutta, managers and 
employes of local or branch banks and of one or two mills, and a number of 
Marwari dealers and financiers. There are also some representatives' of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing centres of Bombay, Calcutta, 
Ahmedabad, and Nagpur. They consist mainly of piece-goods, yarn, kerosene 
oil, manufactured or partially manufactured articles of metal (among which 
sheet and bar iron, brass hollow-ware and sheets, and-cutlery predominate), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branches of the large banks and by the Indian 
bankers of the city. The imports by rail into Delhi in the year 1916-17 
amounted to about 431,000 tons, and.the exports to about 168,000 tons; 
among the former, coal and coke, piece-goods, grain and pulse, metals and 
sugar were the most important, and of the latter, piece-goods, flour, hides and 
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skins and sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, though this practice is being gradually supplanted by 
the opportunities of direct purchase from Bombay and Calcutta, which better 
trade information and closer financial relations between different parts of the 
country combine to offer. 

Delhi takes a smaller relative share in handling' country crops for export 
than in the distribution of imports. The buying agencies or sub-agencies of the 
larger firms, which rail produce direct to Karachi or Bombay are found in all 
the principal grain markets; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Delhi continues to hold its own. 

40. The mills employ the local labour, which is even less specialised and Labour in the 
skilful than that of Bombay or Calcutta, and the cotton mills spin only the mi ^ 3, 
comparatively low counts for which the cotton of the district is suited. 

Engineers and fitters find their way here from larger manufacturing centres. 

Mofussil Manufacturing Centres. 

41. Cawnpore is a town on the Ganges with a population of nearly 200,000 Cawnpore. 
persons. It is served by the main line of the East Indian Bailway and 
branches of the Great Indian Peninsula and the Ondh and Rohilkhand Bail- 

ways. It owes its origin entirely to European enterprise, having been selected 
as the site for a factory of the East India Company in the eighteenth century. 

The situation of the town on the Ganges, just beyond the limits of the kingdom 
of Oudh, in the centre of a fertile district and on the edge of the main cotton¬ 
growing tract of the United Provinces, soon made it an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to develope its growing importance. A large arsenal was 
established here after the. Mutiny, to supply the army with boots and leather 
goods which were manufactured by Indian contractors. In order to improve 
•the quality of the locally made leather and to avoid the great expense of 
importation from England, the Government Harness and Saddlery Factory was 
started here in 1860 on an experimental scale ; it proved a success and was 
put on a permanent basis in 1867. * It was no doubt largely owing to the 
existence of these works that the Government Boot and Army Equipment 
Factory was started by private enterprise in 1880; it received a considerable 
measure of Government financial aid at the outset. But the first organised 
private industry started in Cawnpore was the Elgin Cotton Spinning and 
Weaving Company, which was founded in 1862. The large quantity of cotton 
passing through Cawnpore, the financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated areas 
round, were the chief inducements to its promoters. One factory has followed 
another, and in 1915 the city contained fivo large leather factories and a 
number of small works and tanneries, employing over 6,000 hands in all, six 
cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
hands, four tent factories, a very large woollen mill, three sugar factories, an 
engineering works, a chemical works, two large flour mills, a brush factory, 
three oil mills, and a number of cotton gins and presses. There is also a 
central electric generating station supplying both light and power, including 
that required for working the tramway system. 

Cawnpore is also an important collecting and distributing centre. Imports 
amounted in 1916-17 to 599,000 tons, consisting chiefly of coal and coke, 
cotton, piece-goods, hides and tanning materials, raw and refined sugar, salt, 
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food-grains, oil seeds and metals ; exports were 319,000 tons, mostly of raw 
cotton, jnece-goods and yarn, hides, leather, refined sugar, salt, and oil seeds. 
Its trade, both export and import, is in the hands of several large European 
branch firms and of a number of Indian merchants and bankers, but the most 
important industrial undertakings are still controlled by the local European 
firms, who founded them in the first instance, or took them over at a compara¬ 
tively early date in their history. One well-known local industrial firm with 
previously existing large interests in Calcutta subsequently started a branch in 
Cawnpore to handle the trade in indigo seed, which was and still is largely 
grown in the tract between the Ganges and the Jumna. 

42. The operatives in the factories, especially in the tanneries and leather 
works, are mainly chamars , who were originally village labourers and tanners. 
Labour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated rural districts which surround it. Sample wages in 191S 
were as under (in rupees and annas per mensem). 


Cotton- 


Grinders and strippers 

• 

* 

• 

• 

Rs. 

9 

As. 

8 

Sizers ..... 

m 

a 

• 

ft 

15 

0 

Warpers .... 



• 

ft 

. 20 

0 

Drawers .... 




ft 

20 

0 

Weavers .... 


* 


ft 

15 to 30 

0 

Wool— 

% 

Unskilled labour 





8 

10 

Mule minder 


, 


ft 

. 17 

5 

Piecer .... 

* 

• 

• 

* 

S 

1 

Leather (Army Boot Factory ) — 

Un-bairers and fleshers 

. 

# 

ft 


12 

0 

Scourers and setters 

, 

• 


t 

12 

0 

Slicker whiteners e . , 

. 




16 

0 

Machine operators 

. 

. 

. 

• 

21 

8 


More has been done in Cawnpore for the housing of labour by the large 
industrial concerns in proportion to the numbers employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior kind for about 4,000 people in each 
case, at a convenient distance from their factories. 


Other Industrial Centres. 

43. This account may, we trust, be thought sufficient for our purposes as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness • and, had space permitted, should have pre¬ 
ferred to present it in much greater detail. Assam possesses extensive forests 
and large areas of culturable waste land, and presents important future 
industrial possibilities to which we have not been able to do sufficient justice. 
The Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great length with 
numerous little ports, these are mere open roadsteads, but at the Presidency 
town the difficulties and dangers of a surf-bound coast have been successfully 
surmounted. Certain deficiencies in its natural resources have hitherto 
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hindered industrial development, and modem manufactures have grown only 
to a limited extent. On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen exhibit a high degree of 
skill and have accepted modern methods in many cases. Madura is a centre of 
extensive weaving and dyeing industries, and Kumbakonam of weaving and 
of metal work in copper, tin and brass. The tanning industry flourishes An 
many towns and has given rise to a large export trade. The possibilities of the 
Punjab are, it is true, mainly agricultural, but its industries are growing and 
are spread over many districts. This province possesses special advantages in 
respect of water power, which are bound to tell in the future, and its people 
exhibit a natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up-to-date cotton mill and a large 
colony of hand-loom weavers, and the manganese field in its neighbourhood has 
been the principal Indian source of this mineral. In Sind there is the 
prosperous and growing port of Karachi, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks second only to Bombay as a cotton-manufacturing centre. It contains 
a population of well over 200,000 and no less than 60 cotton mills, which 
produce nearly one-fourth of the cotton goods made in India'; and its oil-press¬ 
ing industry has made very marked progress in recent years. The mere 
mention of such important areas and towns is all that we can attempt; but as 
the main questions dealt with in our report, such as the finance of urban 
and rural industries, the interdependence of agriculture and industries, the 
.relative efficiency of labour and the conditions under which it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we have given in this chapter may be accepted as a 
s uffi cient introduction to the subject matter of our enquiry. We must, 
however, admit an exception in the case of the province of Burma. 


Burma- 

44!. Conditions in Burma are in many respects different from those 
prevailing in India, and many of our general remarks are not appropriate to 
that province, whilst our recommendations have been framed to meet the 
situation in India as a whole, and must be modified in some measure before 
they can be applied to Burma. 

The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agricultural 
produce little but paddy. The villages are far apart and appear even smaller description, 
than they are in comparison with the wide stretches of rice fields which, in 
the fully cultivated districts, lie between them. Gangs of agricultural labourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills; but this state of affairs ife found only near Rangoon. Throughout 
the rest of Burma the people of the country carry out the operations of 
agriculture, and have extended the cultivated area with striking rapidity. The 
result is that the country can at present export annually some 2$ million tons 
of rice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the population, especially if accompanied by a diversi¬ 
fication of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known as 
the dry zone, with a rainfall not exceeding 40 inches and often less. Here 
paddy is confined to low-lying or artificially irrigated fields, and is a more 
precarious crop than in the regions of heavier rainfall. Cropping is more 
diversified, and includes cotton in places, sesamum, and various beans and 

4 
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pulses, usually grown as sole cyops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion 
of Burma lying above Mandalay, where the rainfall is again higher and paddy 
once more predominates. The excessive dependence of Burma on the paddy 
crop is a very marked feature of its agriculture. Even from this point of 
view, such dependence is undesirable, and a greater diversity of cropping would 
place agriculture on a wider and, therefore, a safer basis, and almost certainly 
provide raw materials such as cotton, jute, sugarcane and oil seeds for local 
industries. Considering the great task of agricultural education and develop¬ 
ment that awaits it, the local Department of Agriculture is conspicuously 
lacking in equipment, and possesses practically no organisation for the training 
subordinate staff. ' 

45. Even in the plains and valleys there are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous; in the hills, the 
unending jungle is only occasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about 114,000 
square miles, are awaiting further development, either by their systematic 
exploitation as forests, or by being opened up for agricultural colonisation. 
The gross revenue from this vast property is at the rate of about eight 
annas per acre of the reserved forest, and the expenditure amounts to about 
four annas. Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hardwood timbers have scarcely been touched, except 
in the case of a few species, and these only to a limited extent and mostly for 
local consumption. The timber for export is mainly teak and is almost entirely 
removed by private firms who hold 15-year renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
possibilities of the forests are thus not only inadequately exploited, but are 
imperfectly known, and the evidence tendered to us goes to prove that the expert 
forest staff requires reinforcement even more urgently than in India. 

46. Among the organised industries of Burma are paddy milling, the timber 
trade, the extraction and refining of mineral oil, and various other mineral 
ventures, the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparation of rice, timber and oil for 
export and consumption mainly 'centres in Rangoon, which is the capital and 
the main port of Burma, and is conveniently situated for the receipt of produce 
from the railway and the Irrawaddy river alike. The trading and industrial 
population of. Rangoon is, to a striking extentT non-Burman. The export 
and import trade is in the hands of European, Chinese and Indian firms, and 
the industrial processes are mostly carried on under European supervision and 
with European capital. The latter remark applies also to the extraction of 
timber and oil and to the mining industry generally. The fact that most of 
the industrial and trading operations of Rangoon are on a large scale has 
prevented the Burman hitherto from taking any prominent share in them, 
and the great increase in agriculture has hitherto absorbed most of his energies. 
Except in those towns which are based on trades or industries of modern growth, 
the urban population is, speaking generally, not gaining ground, a fact which 
is in its turn due to the large areas of fertile waste land hitherto available to 
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the settler. The absence of congestion in the quarters occupied by the operative 
classes in Rangoon is a welcome feature which deserves note intpassing. 

47. The small indigenous industries consist of weaving (mainly silk), wood Small and 
carving and carpentry, lacquer working, metal working and pottery. They? 0 **®*®, 
present several features widely differentiating them in character and organisa- m n 
tion from the corresponding industries in India. Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion of the articles produced appear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far been less affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a large share in domestic industries; they weave 
ornate fabrics, and carry out with their own hands many of the most difficult 
and skilled processes in other industries. Incidentally, they perform for their 
own households the work done in India by barbers, washermen, water carriers 
and the like. Another very noteworthy feature and one which should facilitate 
measures for the improvement of many minor industries, is the fact that the 
village artisan is not, as in India, part of the village' system. Weavers, it is 
true, tend to form separate colonies in most parts of the world, but in Burma 
potters, blacksmiths, carpenters and cobblers are found in groups, which supply 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any large extent invest 
in, the considerable organised industries of Rangoon, he is far from backward 
in establishing small rice, timber and oil mills further up country, a branch of 
development which may be expected to expand as the more fertile waste 
areas come gradually under occupation. The Burman has no prejudices or 
traditions to deter him from industrial work, .and there was evidence forth¬ 
coming to show that, although inexperienced in business and account keeping, 
he has distinct possibilities as an industrialist. 

A serious handicap to local trade and industries up country is the absence 
of banks; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. The financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chetties, who charge »very high rates of interest, 
and replace their agents as a regular practice every three years, which is apt 
to tell hardly on their clients. Co-opei’ative banking has been pushed relatively 
further in Burma than in any other Indian province, and extends not only 
to-credit, purchase and distribution, but even to production, e.g., of sleepers 
and road metal by Burman petty contractors, who were previously»in the 
hands of Chetties; whilst evidence placed before us showed that in one district 
a small agricultural bank had achieved considerable success. 

48. There is, however, one striking natural deficiency in Burma to which Lack ot coaL 
we must refer. Although the country has not been fully explored by geolo¬ 
gists, it seems probable that it contains but little coal, and that mostly of 
poor quality. For fuel, the local industries must either pay the high price 
of imported coal, bum wood, or use oil. Wood will probably come into more 
extended use in future through more economic processes, but timber has a 
competing value in other ways. The existing oil fields are also being rapidly 
drained, and the new ones that have been tested, show no signs of replacing 
the three main fields of Tenangyaung, Yenangyat' and Singu. Thus, for ^he 
future, Burma must look to the greater utilisation of water power, and here, as 
in India proper, it is desirable to organise a hydrographic survey, so as to be 
ready to meet industrial demands of the future. 


4 
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CHAPTER III. 


RAW MATERIALS FOR INDUSTRIES. 


Agricultural Products* 


49. In order to complete this general picture of the industrial position Agricnltanl 

in India, it is necessary to give a brief account of the raw materials and natural pm*®®* m * , 
* -iv J ° basis lor indna* 

2acilities.avaxlaDle. triok 

Although it must be clearly recognised that Indian industries are now, and 
will be in future, chiefly based on the agricultural products of the country, we 
And that, important and valuable as these are, much still requires to be done for 
their development. The extent to which they are manufactured whether 
for export or internal consumption, instead of being sent out of the country 
as raw materials, can, in some cases, be largely increased ; and the Agricultural 
Department will find great opportunities and sometimes an urgent necessity 
•of improving the output and quality of* many Indian crops. In the case of 
•cotton, a note appended to this report (Appendix B) will show the Indian and 
world position of this crop. The quantity of short-staple cotton raised is Cotton, 
much larger than is necessary to supply the demand of the Indian mills, and 
a surplus is available for export, which foreign countries readily take. At the 
same time the Indian mill-owners are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more long- 
staple cotton must be grown in this country. The external demand is mainly 
for raw cotton and is rendered effective by the imposition of tariffs in the 
importing countries, which has severely restricted the development of the Indian 
export trade in cotton goods. The note also illustrates strikingly the necessity 
for further botanical research. It has been left in its draft form, as it 
has already been seen unofficially by the Government of India, by whom 
it was used to support their proposals for the appoinment of the Indian 
Cotton Committe of 1917-18. 


50. Turning to sugarcane, although India possesses a larger acreage under Sugarcane, 
this crop than any other country in the world, her imports of sugar have grown 
in recent years with very great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of increasing 
local production lie mainly in the poor type of oane and the inferior cultural 
methods in the principal cane areas, the United Provinces, Bihar, Bengal and 
the Punjab ; and in the very small holdings on which cane is grown, with 
the consequent impossibility of securing the regular supply requisite for a 
modern central factory. The position has been examined in a separate note 
{Appendix C). 

Cotton has recently been the subject of attention by the Government 
of India, owing doubtless to its importance from the point of view of the 
world supply. But sugar is of almost equal interest to Indian consumers, 
and may, we have shown, prove the foundation of a great Indian industry. 

We think that the facts which we have collected regarding these two 
crops, though they include nothing that is not already well known to students 
of the subject, are sufficient to prove the necessity for a close investigation of 
Indian industrial crops, and for the creation of scientific and industrial 
departments of Government fully equipped to carry oji such work. Rich results 
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are already being obtained from the work of the Agricultural Department 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops wbich afford products suitable for local manufacture and 
are, therefore, potential creators of wealth for other classes than the 
agriculturist. 

Fibre crops other 61. Among fibre crops, in addition to cotton, there are jute, satin hemp 
n cotton. (Crotalaria juncea), Bimlipatam jute (Hibiscus cannabinus) and various others 
of less importance. Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the 
crop itself. About half the crop is manufactured in the country, enough to 
pover its internal needs many times over. Of the other fibre crops, there is 
little or no oi'ganised manufacture in India at all. Although these are far 
less important than jute or cotton, they have in some cases valuable qualities, 
and can be made into articles for which there is a ready demand. There are 
also fibre crops such as sisal hemp, flax and rhea, which, though suitable for 
India, are either not grown in the country at all, or only to a very limited 
extent, and some of these, such as flax, are required for manufactures of 
national necessity. 

Oil seeds. 62. Oil seeds are extremely important, both from the agricultural and from 

the export point of view. The areas covered by the principal oil seeds and the 
pre-war value of exports are shown below. 





Valne 



Area in 

of 

Crops. 


000 acres. 

exports 



1913-14. 

Rb. 000. 




1913-14. 

Castor • 

■ • i « i 

Not shown separately. 

2,05,00 

Copra • 

« » y « • * 

Ditto 

1,56,06 

Cotton 

t • • • • 

15,844 

2,12,51 

Groundnut 

* • ^ • 

463 

4,88,14 

Linseed 

< • < • i 

2,268 

6,68,71 

Rape and mustard .. 

4,083 

4,47,37 

Hesamum 

» * • * • 

4,278 

2,70,43 

Total non-essential oil seeds . • 

14,658* 

27,50,06 


* Excluding copra and cotton. 


veiy large 

proportion of the produce 

is exported; much of the balanoe is 


crushed either by small power plants or in country bullock mills, the latter of 
which are very inefficient in oil extraction. The few mills of more modern type 
have found great difficulty in marketing their cake locally, and have also, in 
some cases, made serious mistakes in -their technical management or business 
arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil- 
producing plants or to investigate the conditions under which the oil is formed 
in the seeds. The methods of oil extraction have been equally neglected, and 
we recommend that this important matter should be examined by the experts 
who, we hope, will be available in the future. We recognise that the success of 
large-scale mills producing oil for export depends not only on the skill with 
which they are worked and on improvements yet to be effected in the means of 
transport (such as possibly the adoption of carriage in bulk), but on an even 
more important factor—the tariff policy which may be pursued in India and 
elsewhere. The proposals that we are making to provide scientific and economic 
assistance should enable increased attention to be paid to the improvement of 
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Indian crops, and our recommendations regarding the provision of facilities 
■for the purchase of machinery and plant should lead to a great development in 
the methods of preparing them for the market. 

63. In the case of hides, it is a well-known fact that the majority Bides and 
•of these were before the war exported to Germany, and that the export hide mar- tefther. 
ket of Calcutta was entirely in the hands of German firms, or firms with German 
•affinities, who were bound by trade arrangements to sell to the continent through 

a ring of German dealers at Hamburg and Bremen. 

In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipped in a lightly-tanned condition. As a result 
of the measures introduced since the outhreak -of war to stimulate the export of 
‘ East India kips,’ as these hides are called, this industry has made a con¬ 
siderable advance. In Bombay, there are a few tanneries which prepare hides 
for shipment, in a similar fashion. In addition to the valuable trade in raw 
hides from Calcutta, large quantities were also exported in a raw state through 
Karachi and Rangoon. The export of raw skins is considerable from all ports, 
especially from Bombay, Karachi and Calcutta. 

The village tanner finds that the continued rise in prices is placing local 
hides to an increasing extent beyond his reach. His methods are in any case 
extremely inefficient; he has been justly described as ‘ making a good hide into 
bad leather and there seems little hope that his industry can or will ever deserve 
to be saved. The organised tanneries vary in size and efficiency from large 
concerns employing upwards of 2,000 hands even before the war, to the numer¬ 
ous In dian -managed tanneries, the smaller of which employ only a few dozen 
men. The principal difficulty at present is the lack of organisation and expert 
skill. 

Chrome tanning so far has made comparatively little headway in India, 
chiefly owing to the fact that its processes are highly technical, requiring 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since the outbreak of war, has been more 
rapid, and considerable quantities of special forms of chrome leather, for 
which the Indian hides are^rarticularly suitable, have found a ready market in 
London. 

Vegetable tanning materials of good, though unequal, quality are found 
in most parts of India. The two chief agents used hitherto have been babul 
(Acacia arabica) and avaram (Cassia auriculata) bark. Dividivi (Ceesalpinia 
coriaria) and myrabolams (Terminalia chebula) are in local demand and are 
also very largely exported. Mangrove bark is available in Bengal and other 
places along the sea-coast. Numerous other trees and shrubs are also used in 
different parts of the country by village tanners, and* their properties are now 
(1918) being systematically .investigated under the orders of the Indian Muni¬ 
tions Board. But the machinery for the collection of vegetable tanning 
agents is not at present sufficient to produce a supply adequate to the largely 
increased demands which arose, owing to war conditions, in the year 1916 
and onwards. The preparation of tannin extracts has been tried from time 
to time, and generally without much success, but the conditions under 
which such attempts have been made were not satisfactory, and should not 
preclude further work in this direction. 

64. Here, again, the exclusion of the question of tariffs from our terms 
of reference renders us unable to recommend any complete scheme for 
dealing with the situation; but we are decidedly of opinion that an important 
feature of any such scheme must be the extension aiid improvement of 
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the tanning industry, both in respect of the lightly-tanned hides of Madras 
and the completely tanned and curried leathers of the large Indian tanneries 
in Cawnpore, Bombay and elsewhere. We recognise that, among other initial 
difficulties, this industry will be exposed to the risk of organised cmnpeti- 
tion from hide exporters. It must, therefore, in any case be established on 
a considerable scale, though it will be impossible for India to tan all her 
own hides for some time to come. We also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be- 
produced by an extension of the industry on a scale sufficiently large to- 
withstand the competition of exporters of hides, while tariff bars against 
the importation of leather exist in many foreign countries which admit 
hides freely. 

In view of the importance of the question, we have prepared a separate 
note (Appendix D), discussing the position in detail and embodying certain 
definite proposals. 


Minerals. 

55. The nature and extent of the mineral deposits of India have been 
systematically examined by the Geological Survey Department, although it 
has been impossible for it, with limited funds for establishment and prospecting 
equipment, to carry its investigations, except in very special cases, to a 
point which would warrant commercial exploitation without further detailed 
enquiry. The mineral deposits of the country are sufficient to maintain 
most of the so-called “ key ” industries, except those that require vanadium, 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in the records of the above department. 
As has already been shown, Indian coal is very unevenly distributed and 
generally poor in quality. The deficiency is especially noteworthy in the 
case of Madras and Bombay. Iron ore is found in many parts of the Indian 
continent, but the instances in which ore of good quality exists in suitable 
proximity to satisfactory coal supplies are not very numerous, though 
sufficient in all probability to warrant large extensions of the existing 
iron and steel works. A rich deposit of lead and zinc ore exists in the Shan 
States of Burma, but, although the mine is in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ores 
of Singhbhum, a district of Chota Nagpur, have as yet scarcely been exploited, 
although a mine has been developed and smelting works have been erected 
and have already started operations. High-grade chromite is produced in large 
quantities in Baluchistan.* The bauxite deposits of India, the best and largest 
of which are found in the Central Provinces, were made known to the 
public by the Geological Survey some years ago, but have not yet been used 
as a source of aluminium. Manganese ore is extracted in very large 
quantities in the Central Provinces, and to a less extent in Chota Nagpur,- 
Bombay, Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel companies- 
have, since the war, manufactured considerable quantities of ferro-manganese. 

South Burma is one of the richest sources in the world of tungsten 
ores, occurring in the form of wolframite, the best known ore of this 
metal, which has now become almost indispensable to mechanical engineer¬ 
ing as an ingredient in “high-speed” steel. Tin is also found there and in. 
other parts of Lower Burma, and - successful dredging opeartions are carried- 
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on in Tavoy. Ores of. antimony are found in the Shan States, in Tenas* 
serim and in Mysore, but none of<these has yet been successfully exploited. 

56. India also takes the first place among the mica-producing countries Mica, 
of the world. The Bihar mica is of the highest grade so far raised in large 
quantities. The mineral was, until recently, won almost entirely by small 
workings, but some of the larger firms interested are now beginning to apply 
more scientific methods. Micanite has already been made experimentally 

at Kodarma, and works will -probably be established on a permanent basis 
before long; it is also manufactured in the East Indian Railway workshops 
at Jainalpur. 

57. Cement works have been started at M&dras, Bundi, Povbandar Cement and 
and Eatni. The factories are equipped with plant of modern design, and the ®°^ ery * 
quality of the cement produced is officially reported to be satisfactory. They 

are, however, only able to meet part of the Indian demand, and though the 
cost of manufacture is believed to be low, the price of this commodity to the 
public is still controlled by the rates at which it can be imported. A sufficient 
reduction in the price of cement would lead to a great extension of its use. 
especially for lining irrigation canals and channels with the object of 
preventing waste of water. 

Experiments in the suitability of various clays for pottery purposes have 
recently been conducted in the Bombay School of Art and elsewhere, with 
results that should be made more widely known. 

58. Sand and lime suitable for the manufacture of glass occur in many Glass - 
parts of India, but hitherto only partial success has attended the working 

of the few glass factories that have been established, while failures have 
been frequent. But it by no means follows that glass cannot be successfully 
made in India. What has been most conspicuously lacking hitherto has 
been a complete and systematic investigation into the economic possi¬ 
bilities of glass making in the different parts of India, including the price of ( 
fuel and raw material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of a separate note (Appendix E), which clearly demonstrates the necessity 
of considering not only the economic but also the technical side of a new 
venture, and of employing a number of specialised experts before taking up 
a complex industry. 

59. India possessed at one time a practical monopoly of saltpetre, which Saltpetre, 
is found in the plains of Bihar, the United Provinces and the Punjab, and 
extracted and refined by indigenous methods. Owing to its occurrence in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to hjve weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the war. Indian saltpetre had previously been supplanted 

to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry also (Appendix E> is attached 
to this report. 


Forests. 

60. The area of forests under the control of the Forest Department in The extent 
1915-16 was 249,000 square miles, of which 99,205 square miles were oith^Sovenx- 
reserved. The total outturn was 286 million cubic feet of timber and fuel, men j f ores tg. 
and minor produce valued at Rs* 116 lakhs; of these 179 million cubio 
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feet and Rs. 88 lakhs worth of minor produce came from the reserved forests. 
This gives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs. 47 from all classes of forest; and a Corre¬ 
sponding yield of 1,809 cubic feet and Rs. 90 worth respectively from 
reserved forests only. For the forest produce of Native States, no complete 
figures exist. India imported 96,000 tons of timber valued at Rs. 74 lakhs in 
1913-14, the last year before the war. In spite of freight difficulties, there 
has not been much relative decline under this head (Juring the war years, a 
fact which shows the * necessity to India, under present conditions, of these 
imports. Against this (according to Statement No. XY of the Statistics relating 
to Forest Administration) the exports of forest produce in the same year 
were valued at Rs. 454 lakhs. The largest items of this total, viz., caoutchouc 
(Rs. 79 lakhs) and lac (Rs. 196 lakhs) are by no means exclusively, or in the 
former case even chiefly, derived from Government forests; the principal 
export which can be assigned wholly or mainly to this source was teak, valued 
at Rs. 78 lakhs. The value of other timbers (excluding sandalwood) was only 
Rs. 7 lakhs. 

The following figures illustrate the financial aspect of forest manage¬ 
ment. In addition to forest produce removed free or at reduced rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1915-16 amounted to Rs. 310 lakhs, and the expenditure to Rs. 178 lakhs, 
yielding a surplus income of Rs. 132 lakhs. The expenditure on roads 
and buildings was just under Rs. 12 lakhs, though in the last year of peace 
it amounted to Rs. 18 lakhs. To these figures should, presumably, be 
added a share of the cost of the supervising staff shown under tlie head of 
administration; but, on the other hand, a large amount of the expenditure 
must presumably have been on account of maintenance of existing works. 
The importance of these figures arises from the strong evidence received 
by us in many provinces of the inadequacy of the forest staff for the 
work of exploitation and commercial development, especially in the higher 
grades, and of the urgent need for improved forest communications. The 
expenditure on the Imperial Forest College and Central Research Institute 
was only Rs. 2*87 lakhs, much of which was, moreover, incurred in the training 
of recruits for the department. 

61. As the above figures will have shown, the national forest estate is of 
vast extent and value; but a scrutiny of the output per square mile proves 
that its actual yield has hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in defect of what the natural increment must be. The 
chief needs of the Forest Department are undoubtedly the development of 
transport facilities; the exploitation of the forests on more commercial lines ; 
and the extension of research and experimental work which should, when 
necessary, be carried out on $, larger scale and under commercial conditions. 
All these deficiencies point to the necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the forest estate which are favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of a 
proper system of transport, not on the most economical lines. The same lack 
of transport facilities leaves valuable and extensive areas of forest, especially 
in Burma, in Assam, in the Himalayas and in the hilly tracts of the west 
coSst, very largely unexploited, while quantities of timber are imported by soa 
from distant countries. The difficulties of transport in these forests, remote 
from commercial centres, are great. Many valuable timbers do not float, while 
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water carriage of those that do is rendered difficult by the intermittent nature 
of the streams in many parts; or by obstruotions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable cart roads are often 
wanting. Difficulties of these kinds have, however, been successfully overcome 
in other countries, and we see no reason why they should not be conquered in 
India also. We understand that, to deal with special problems of this nature, 
the Government of India are contemplating the recruitment of a number of 
forest engineers from countries where forest engineering is practised on a large 
scale, and have held that ordinary work such as the construction of roads, 
buildings and simple tramways can be carried out by the forest staff, with 
such assistance as may be necessary from the local Public Works officers. To the 
first of these propositions, as a temporary measure, we desire to lend our 
hearty support; but as regards the second, we consider that the heavy routine 
duties of the existing superior forest staff, in connection with the conservancy 
and improvement of the forests and the exploitation of their produce, render it 
impossible as a rule for such officers to devote time to the question of 
transport facilities. It would be more economical to employ a full staff of 
forest engineers, in which experts in special forms of forest engineering would 
eventually be included, graded in such a way as to make the prospects of such 
a separate branch of the Forest Service in itself sufficiently attractive. We 
propose below that the extraction of some classes of forest produce should 
be undertaken through the agency of this staff. 

62. Another important deficiency to which we desire to draw attention is 
the absence of information of commercial value regarding the products of the 
forests and of commercial methods in rendering them available for indus¬ 
trialists. We would refer specially to the advantages which would arise 
from putting the timber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially in Burma, the exploitation 
of timbers has been handed over to private agency on long leases: the Forest 
Department claims that such an arrangement is pecuniarily disadvantageous 
to Government, and there is evidence''to show that private firms are unwilling 
to remove or unable to find a market for the less known timbers which are 
usually too heavy to float. We consider that Government should have 
at its disposal a staff which will enable it to play a more direct part than 
hitherto in the exploitation of its own forest estate, in order to obtain a 
larger share in the yield thereof and to ensure a fuller use of the many 
valuable species hitherto untouched. The members of this staff need not be 
trained silviculturists; they would be generally guided in their selection of 
timber for removal by the direction of highly qualified officers of the regular 
forest staff, under jvhose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploitation; 
but for the rest, their work in organising the removal of timber would be a 
form of engineering, and would bring them into intimate touch with transport 
questions. They might thus suitably form part of the service of forest engineers 
which we have just proposed. They would not be directly concerned with the 
selling price or the marketing of timber, matters which would be dealt with by 
sheeted forest officers on lines suggested by us below. It will, of course, be 
understood that the employment of special men for the collection and removal 
of forest produce will only be necessary in certain special cases, where the 
value of the timber and' the difficulties in the way of its extraction -warrant 
such a course. Due provision should be made for the future training of 
Indians in this country as forest engineers foj ordinary and for special classes 
of work. 
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Timber removed under Government agency, otherwise than to fill definite 
orders or for local consumption, will require, especially in the case of the 
less known species, special arrangements to bring it to the notice of consumers 
and render it available for them. The officers controlling depots established 
for' this purpose should be selected for their commercial aptitude, and should 
keep in close touch with the various Departments of Industries and through 
them with consumers. 


Necessity of a 
link between 
research and 
commercial 
exploitation. 


(53. In respect of ’the third requirement of the department, research 
and experimental work, we consider that the equipment of the Forest Research 
Institute at Dehra Dun is wholly insufficient. We observe that the Inspector- 
General of Forests is of opinion that the staff should include (1) a wood 
technologist, (2) a pulp expert, (3) a tan and dye expert, (4) a minor produce 
expert, to be employed on research work only. We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suitable specialists will be available for research in 
these subjects. Something more is, however, needed; there is a very marked 
absence of a practical link between the work of the laboratory experts at the 
Forest Research Institute and the development of successful commercial under¬ 
takings. A forest economist was appointed to supply this link, but the difficulties 
of the position and the variety and extent of the duties which have fallen to the 
lot of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has to share with the other research officers the 
services of a single chemist. The Forest Economist is expected not only to 
have a basic knowledge of forestry, but to know enough of the chemical, drug, 
oil and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as well as to detect and follow up promising raw materials. The 
present arrangement by which a single officer is detached for a task that requires 
the knowledge of a dozen specialists, is not only unfair to the individual but 
eminently unsatisfactory to the department. 


Failures to deve- 64. Several instances have been brought to our notice illustrating the 
lope industries possibilities of the commercial development of various descriptions of forest 

fo!^ products P ro ^ uce on new lin es 5 and the failures and successes recorded seem, in 
our opinion, to point clearly to the correct solution. We will first therefore 
briefly describe them and then formulate our proposals. 

The Bulletins of the Forest Department are often of great value, but one 
issued some years ago regarding the suitability of Indian timbers for match 
making has been cited feelingly by several witnesses, as an example of the 
danger of recommendations based upon incomplete enquiries, especially in 
the absence of data obtained from actual practical experience. 

Some preliminary work has apparently been done in connection with the 
antiseptio treatment of timber. But we believe that this has not been carried 
out on a scale and under conditions that will give results on which action can 
be taken commercially. 

Yery definite recommendations have been made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent paper has been made 
from such pulp; but even before the war, business men were obviously 
reluctant to develope the concessions that they had obtained. So far as can t>e 
ascertained, the reasons for this hesitation were the lack of adequate informa¬ 
tion regarding the cost of transport of the raw material and doubt as to the 
capital outlay necessary on plant and machinery, coupled with uncertainty as 
to the cost and quantity of the chemicals required in the manufacturing 
processes. Finally, there was a fear lest the infant undertaking might be 
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crushed by the dumping of wood pulp from Scandinavia or North America, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper pulp in India after the war will 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost, of transport overseas. It 
would appear, therefore, if the above line of argument is correct, that we have 
here a good case for a Government pioneer factory. It might or might not 
'prove commercially successful; but it would certainly, if properly managed, 
provide adequate data to determine the commercial possibilities of the bamboo 
as a source of paper pulp, when normal conditions are re-established. 

The history of the attempts to establish wood distillation in India also indi¬ 
cates the desirability of an organisation for commercial experiment, such as is 
now under discussion. The subject was independently taken up by the Director 
of Industries in Madras and by the Superintendent of the Government 
Cordite Factory at Aruvankadu Later on, these two officers co-operated; but 
their proposals were generally viewed by the Forest Department with mis¬ 
giving, and no useful assistance was rendered. The subject of wood distillation 
has been treated throughout as a matter of academic interest rather than as 
one of vital importance. The result has been that India has failed to 
establish an industry which, at the present time, would have been of the 
greatest national value. 

We see, therefore, that some link is needed between the research officers 
and the commercial public, to create confidence among the latter in the results 
obtained by the work of the former. The type of mind best qualified to un¬ 
dertake scientific research is probably the least adapted to deal with commercial 
matters. 

65. Instances of the correct method of dealing with problems of this sort, Success of 
however, are not wanting, and in two cases at any rate success has been 
achieved, though here too their history confirms us in our views as to the 
necessity for close co-operation between the preliminary scientific research 

and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in the United Pro¬ 
vinces, date back some 27 years. We understand that it received assistance in 
its later stages from the Research Institute; but originally in the absence of any 
officer with an expert knowledge of turpentine distillation, it was developed on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other hand, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, not so much 
from any help it derived from the experience of the Bhowali factory, as 
because the officer who was to design and work it was given the opportunity 
of acquiring expert knowledge of turpentine distillation under commercial 
conditions in other countries. 

Before leaving this subject, we desire incidentally to draw attention to the 
fact that both the turpentine and the rosin produced at these factories differ 
in chemical constitution from the corresponding substances produced elsewhere, 
and to the opportunities presented by this fact for a fresh series of researches 
to discover the precise nature of these differences, and whether these may not 
perhaps indicate the existence in the Indian products of substances of special 
commercial value. The continuance of research in such cases is most desirable, 
not only in the hope of fresh discoveries, but in order to forestall possible com¬ 
petition. 

66. Reference may also be made appropriately to the success achieved in 
the distillation of sandalwood oil by the Mysore Government. In this case, the 
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work was initiated by the State Department of Industries consequent upon 
the dislocation of the trade in sandalwood, which ensued soon after the 
outbreak of war. The preliminary investigations were made by the Director 
of Industries with the assistance of the staff of the Applied Chemistry Depart¬ 
ment of the Indian Institute of Science. It was necessary to get results quickly, 
and the resources of both the State Department and the Institute of Science 
were concentrated on the problems which arose. Subsequent developments, 
due to the prolongation of the war and the enormous- rise in the cost of trans¬ 
port overseas, have rendered this venture, for a time at any rate, extraordina¬ 
rily profitable. It is understood that sandalwood distillation was also under 
enquiry in the Forest Research Institute, as the matter is of considerable in¬ 
terest to the Forest Departments of both Madras and Coorg; but the Economic 
Branch of the Institute was ill-equipped to undertake the preliminary inves¬ 
tigations, and was further not in a' position to carry them out on the scale neces¬ 
sary to create confidence and so warrant an investment of either public money 
or private funds in the establishment of the industry. 

The Forest Department has considered the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an expert for tans and 
dyes. Work is, however, already going on in connection with the organisation 
for improving the tanning industry under the Indian Munitions Board, for 
the preparation and testing of tannin extracts on a commercial scale ; and this 
close connection between the laboratory and the tannery seems to be the correct 
method of tackling the problem. 

67. Although there is much that can be done by the Forest Research In¬ 
stitute in discovering possible products of value, in obtaining and disseminating 
information regarding their distribution and quality, and in testing them in the 
laboratory, it seems clear that an organisation of a different nature is required 
to ascertain the results of treating them under commercial conditions. It is 
not necessary that this organisation should be attached to the Research Insti¬ 
tute or even in all cases be managed by the Forest Department, so long as the 
necessary touch can be maintained. It is here, we consider, that Departments 
of Industries will be able to co-operate with the Forest Department, either by 
establishing pioneer factories, or, where these are not necessary, in placing the 
data obtained by the researoh officer before the industrialist in a way which 
will elicit his support. In other cases, the suggestions put forward by the 
Forest Research Institute might be taken up by other suitable departments or 
by private agency direct. 

. 68. There are certain special industries such as the manufacture of pencils, 

matches, tea boxes, both ordinary and three-ply, and packing cases, which require 
«a continuous supply of suitable timber within a reasonable distance from the 
factories, this distance depending on the method of transport. As the species 
suitable for these industries do not as a rule occur gregariously, their concentra¬ 
tion in plantations is strongly to be recommended. We understand that the 
Forest Silviculturist and local officers are engaged in studying the habits of 
these species, and that the formation of such plantations has been commenced 
in Bengal and Assam. Similar measures have been very effective in the case 
of fuel plantations of casuarina on the east coast and elsewhere in Madras, 
where the example has been largely followed by private enterprise. We have 
dealt further with a particular aspect of this subject in Chapter VI, where we 
discuss the various sources from which power can be provided for industrial 
purposes. 
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Fisheries- 

69. Striking evidence was also put before us regarding the immense future Indian fisheries 

which awaits a more active development of Indian fisheries. It has been abund- develop “ 

antly demonstrated by the few investigations that have hitherto been conducted 

in Madras and Bengal into the possibilities of deep-sea fisheries, by trawling ( 
netting or line fishing, that a very large supply of food can be obtained from 
this source. The dearness and irregular supply of fish in many eities and towns 
within a reasonable distance from the coast is a subject of general complaint. 

The fishermen are usually men of low caste, ignorant, idle and uneducated, with 
a low standard of comfort. They are mercilessly exploited by middlemen, 
whose exactions lessen the supply of fish and add greatly to its cost. In inland 
waters, various causes, suoh as the use of oertain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channels, have 
bad a most injurious effect on both the quantity and the quality obtainable. 

70. The Madras Eisheries Department has shown that much can be done to Work of Madras 
improve the methods of sea fishermen in drying fish and preparing fish oil and Fish eries Depart- 
fish manure. As a result of its exertions, some 250 small fish-oil factories have ment * 

been established along the coast, mainly by tbe fishermen themselves; and still 
further improvements in the preparation of the oil have been worked out by 
Sir F. Nicholson, the Honorary Director. The possibility of preparing tinned and 
cured fish of high quality has been amply demonstrated on a commercial scale. 

Co-operative societies have been started among fishermen, and seem likely in 
course of time to prove both successful in themselves and valuable in develop-/ 
ing a sense of self-respect and a higher standard of comfort among their mem¬ 
bers. Much experimental work has also been done in connection with the 
stocking of tanks, rivers and canals with fresh-water fish, and the cultivation of 
certain species in lagoon waters offers very promising prospects. We think 
th&t the Fisheries Department 'deserves even fuller support from Government, 
especially in the further development of deep-sea fishing. The capture, preserva¬ 
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the fish will also have 
to be provided. Owing to the present uncertainty of the results and the vari. 
ous difficulties interposed by the strong position of middlemen, the absence 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
shown the possibilities of the industry and expert employes are available. The 
only attempt of which we heard to establish a private industry in fish on 
modern lines in this province, met with disaster owing to ignorance of local 
conditions, and the example is likely to prove deterrent unless Government leads 
the way. 

The superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, the marine and piscicultural ex¬ 
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly eduoated Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations of the department will, it may be expected, lead to the training of a 
number of additional experts, whom private companies, when formed, will no 
doubt be glad to engage. * The total expenditure on Hie department in 1915-10 
was Rs. 1,83,000, against receipts of Rs. 1,36,000 ; the bulk of the latter, how¬ 
ever, were payments in respect of certain fishing'rights whioh the department 
administers. 

71. The Bengal Department of Fisheries, which was till recently under the Fisheries in other 
control of the Director of Agriculture, has at its disposal an amount less than provinces. 
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a quarter of that expended in Madras, and employs only a European piscicultu- 
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
-and Bihar and Orissa; a few co-operative credit societies have been started, and 
various special enquiries have been made: but the impression left on the Com¬ 
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras department has shown to exist; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad conditions. Organised private 
enterprise has not so far taken up the' industry with any success, and the 
department appears to be out of touch with what little exists. We are very 
decidedly of opinion that the development of fisheries in Bengal should be 
taken up fully and energetically, and that the executive staff of the 
department should be considerably improved and strengthened. 

We may remark that the Bombay and Burma Governments do not possess 
any Departments of Fisheries; and we would suggest that they might well con¬ 
sider the desirability of establishing them. The latter Government in particu¬ 
lar draws a revenue of some Rs. 30 lakhs from fisheries. 

72. We see no necessity at this stage to propose the creation of an imperial 
Department of Fisheries, but tve think that the proposals that we are making 
regarding the organisation of scientific services will have a most important 
bearing on the improvement of fisheries in India. To furnish each of the larger 
provinces with the necessary complement of scientists would involve undue 
expense, and an incomplete equipment would be useless; moreover, there 
are several large river systems which extend into two or more provinces, and 
the fish which frequent them cannot be studied satisfactorily by a purely pro¬ 
vincial organisation. 

We therefore recommend that the Zoological Survey be strengthened 
by the addition of scientific ichthyologists who would work in close touch 
with, and would occasionally be lent to, provincial departments. In this way 
they would soon accumulate a store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which much of the work hitherto 
done has been, and must remain, ineffective. 
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CHAPTER IV. 


INDUSTRIAL DEFICIENCIES OF INDIA. 


73. The sketch of Indian industrial conditions outlined in the preceding Incompleteness 
chapters would be misleading, unless we drew attention to the extraordinary 
extent to which the country, with its great industrial possibilities and re- “™ ment 
qnirements, is dependent upon outside sources of supply for the raw materials 
and manufactured articles necessary in the daily life of - a modern civilised 
community. The existence of. these deficiencies is prominently before 

industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes. 


74. The basis of modern organised industries in those countries where Causes of 
they made their first appearance, was* the manufacture of cast and wrought deficiencies 
iron. The invention of the steam engine created the necessity for machine tools, 
to produce parts which would fit with sufficient accuracy to give smooth and 
efficient working. The existence of machine tools greatly facilitated the 
manufacture of standardised parts in large quantities, which were in demand 
for the mechanical processes required in textile and other similar industries. 

These large-scale manufactures increased the demand for industrial chemicals. 

But the course of industrial development in India has followed very 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade; and this trade has brought about 
the present industrial position. A large railway system and such other 
mechanical facilities as were necessary for the preparation and transport of 
produce for export have been brought into existence, but, in the absence of 
an existing iron and steel industry, with imported appliances. The great 
textile industries similarly rely almost entirely on imported plant and spares. 

The obvious need of having repairs done on the spot has led to the establish¬ 
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. 


76. An examination of the present position of the Indian iron and steel The Indian iron 
industry will show how the deficiency in this all-important industrial factdr 
has affected the general situation. 

Pig iron has been continuously produced in India since 1875, but it was 
only in 1914 that the steel industry was established on a firm basis ; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity as yet to gauge the results which must inevitably follow this 
important industrial advance, made at an extraordinarily opportune moment 
for India. 

The imports of iron and steel in 1913-14, including galvanised iron, tin 
plates, steel sheets and plates, constructional iron work and railway plant, 
amounted to over 1,250,000 tons valued at 25 crores of rupees. In addition 
to these, there were large imports of manufactured iron and steel in the form 
of machinery and millwork, motor cars and under other heads. The total 
capacity of the two large Indian iron works is only a fraction of the total 
amount imported, and only simple forms of steel, such as rails and other rolled 
sections, are produced. The war has given a stimulus to extension, and the 

6 
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schemes now under consideration will undoubtedly result in an early increase 
in the volume of outturn and in a wider range of marketable products. 

76. The following brief statement of certain types of machinery imported 
by sea in 1913-14, the last year of peace conditions, will further illustrate 
the position :— 


Articles. 

Prime-movers . . • 

• 


• 


• 

Value. 

Rs. 

83,03,895 

Electrical machinery 



• 

• 

• 

51,79,440 

Agricultural machinery 

• 



• 

• 

2,6o,835 

Boilers . 

• 


• 

9 

• 

35,54,205 

Metal-working machines • 

• 


• 

9 

• 

1,45,965 

Oil-crushing and refining plant 

• 


• 

9 

• 

3,21,870 

Paper-mill plant . • 

# 


• 

9 

• 

3,48,975 

Rice and flour mills 

* 


• 

9 

• 

15,99,180 

Sewing machines and spares 

• 


* 

9 

• 

40,70,055 

Sugar machinery . 

• 


* 

• 

• 

4,67,325 

Tea machinery 

• 


• 

• 

• 

21,83,570 

Textile machinery— 

Cotton • 

• 

• 

• 

i 

• 

1,78,75,425 

Jute . • • • 

• 

• 


• 

• 

1,45,70,235 

Others • • • • 

• 

• 

• 

• 

• 

3,53,820 

Typewriters and spares •» • 

. 

• 

• 

• 

• 

11,32,995 

Miscellaneous items 

. 

• 

. 

• 

• 

1,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, thougli 
India’s greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small local manufactures, supplemented 
by imports valued at about Rs. 2£ lakhs. India produces more than 
3,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 15 crores, yet the value of the sugar machinery imported 
was only a little over Rs. 4£ lakhs. Similarly, oil seeds worth nearly Rs. 25 
crores were exported ; but oil-crushing and refining plant to the value of only 
Rs. three lakhs was imported. With paper and pasteboard imports worth Rs. 160 
lakhs, paper-mill machinery and plant worth only Rs. 3| lakhs were imported- 
These figures are significant of the exiguity of the efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater¬ 
ials. vOn the other hand, the very large value of the imports of machinery 
for the textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a large export trade in raw materials, and by the ease with which 
most classes of manufactured articles could be imported from abroad. Other 
factors arising to some extent out of this general tendency, have helped to 
restrict Indian industrial progress in the past to an incomplete and limited 
development along the lines already indicated. 

77. Where money has been invested in industries, it has generally been 
confined to a few simple and safe enterprises of ^n obviously attractive nature, 
whilst equally important minor industries have been almost entirely neglected, 
partly through ignorance of the country’s resources in raw materials, but 
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mainly because commercial firms have prospered too well along conservative 
and stereotyped lines to trouble about undeveloped industries with uncertain 
prospects. Before the war, they could always be sure of importing all necessary 
stores and machinery of assured and regular quality, and they have naturally 
preferred a safe profit from trade, or from such established industries as jute 
and cotton manufacture, to a doubtful return from suoh ventures as 
metallurgical and chemical manufactures. Another contributory oause has 
been the practice pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India. Government rules 
intended to encourage the purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 

Generally speaking, the industries based on technical science have been 
disregarded, because profits in other ways have been easy and assured. The 
neglect of applied science is perhaps the most conspicuous among J our 
administrative deficiencies. 

78. We have dealt in greater detail in Chapter X with the corresponding Deficiencies In 
dependence of India on imported technologists and engineers. It was to 

this aspect of the question, as well as to the economic loss caused by importing ByB ^ ein * 
articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. This constitutes a serious 
national danger, the extent and gravity of which will be the more dearly 
realised, if we refer in detail to some of the more important manufactured 
materials or articles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel industry. Deficiencies in 
In the case of the non-ferrous metals, the Bawdwin mine, situated in the marnifa ctorgd 
Northern Shan States of Burma, contains sufficient lead and zinc to meet in 

f ull the demands of India for these metals; but as yet only metallic lead is 
smelted, and, before the war, a small proportion of the zinc ores was exported 
to Germany and Belgium, and afterwards to Japan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan¬ 
tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a step which is 
absolutely necessary in the interests of existing and future chemical industries, 
and is likely to be undertaken within the next two or three years. At present, 

India does not actually produce refined copper, although the Cape Copper Com¬ 
pany has already begun smelting for blister and will shortly place refined 
copper on the market. The plant of this company has a capacity of 1,000 
tons of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 
copper sheets, copper wire and miscellaneous manufactures, amounted yearly 
to over 37,000 tons, va]ued at Bs. 411 lakhs. In addition, nearly 1,300 tons of 
German silver, an alloy of copper and nickel, were imported worth over 
Bs. 22 lakhs. 

India is apparently well supplied with bauxite as a source for aluminium; 
but until hydro-electric energy is procurable at a cost low enough to permit 

6 a 



48 


b) Chemicals, 


of smelting under economical conditions, the metal cannot be produced in this 
country. We believe that one or other of the hydro-electric schemes projected 
on the Western Ghats will he able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should facilitate the institution of 
suitable schemes. 

Until 1914, the manufacture of tungsten powder was practically confined 
to Germany, though, since the outbreak of war, it has been carried on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and “high-speed” steel, which are almost essential re¬ 
quirements in modern engineering shops. They are made by highly specialised 
manufacturing processes, which can be successfully introduced into India only 
with the help of some existing company already engaged in the industry and in 
full work. No use. is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. Ferro-manganese has 
recently been produced in India, but for other ferro-alloys required in the 
manufacture of special steels, we are dependent upon imported supplies. Most 
of these can he produced only, or at any rate most suitably, in an electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, as in the case of ferro-tungsten and aluminium, is a supply 
of cheap electric power. Indian graphite, in most occurrences, is impure, but 
Ceylon graphite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries. 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have inf the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year; but owing to the great variety and the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few “ heavy ” chemicals which were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights. Simple drugs and 
extracts are also- mafiufactured on a small scale, but only in official medical 
stores and a few private factories on any recognised standard of purity and 
strength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of these important 
products in this direction. We have already referred to the dependence 
of India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphide ores. In the absence of any means 
for producing from purely Indian sources sulphuric, nitric and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for “ heavy ” chemicals are not deficient. The output of saltpetre could be 
raised to 40,000 tons per annum, and supplementary supplies of nitrates could 
be produced, if necessary, from atmospheric nitrogen; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorine, is a necessary part of our chemical programme. There are 
available in the country, in fair quantity, many other raw materials necessary 
for “heavy ” chemical manufacture, in addition to those referred to under other 
heads; among them may be mentioned alum salts, barytes, borax, gypsum, 
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limestone, magnesite, phosphate of lime and ochres. The installation of plant 
for the recovery of by-products in ooking has recently been undertaken^ but 
for the recovery of tar and ammonia only. The recovery of benzol and related 
products has so far not been attempted, nor has anything been done to utilise 
the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917V18 at 162 lakli^, (c) Vegetable and 
rubber manufacture has not been started in the country, and goods to the animal prodact * 
value of 116 lakhs were imported in 1917-18. This industry is one of those 
thht are essential in the national interest and should be inaugurated, if neces¬ 
sary, by special measures. Though textile industries exist on a large scale, the 
range of goods produced is still narrow, and we are dependent upon 
foreign sources for nearly all our miscellaneous textile requirements. In 
addition to these, the ordinary demands of Indian consumers necessitate the 
import of some Us. 66 crores worth of cotton piece-goods, and interference with 
this source of supply has caused serious hardship. Flax is not yet grown in 
appreciable quantities, and the indigenous species of so-called hemp, though 
abundantly grown, are not at present utilised in any organised Indian industry. 

Our ability to preserve many of our foodstuffs’in transportable forms, or to provide 
receptacles for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in the absence of local manufactures. Our few paper 
factories before the war stood on an uncertain basis, and we are still 
dependent upon foreign countries for most of the higher qualities. India 
produces enormous quantities of hides and manufactures certain qualities of 
leather on a relatively small scale by modern processes; and the village 
tanner supplies local needs only, and with a very inferior material. 

To obtain the quantities* and standards of finished leather which the 
country requires, it will be necessary to stimulate the industry by the 
institution of technical training and by experimental work on a consider¬ 
able scale. This subjeot is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, which, in many cases, are re-imported into India. 

“Some efforts have recently been made to lessen this^bvious waste, but, in 
the absence of a sufficient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
which indubitably awaits development in this direction. 

80. India’s defective industrial equipment is further exemplified by Other deflcien- 
imports of cement valued at Rs. 66 lakhs, soap at Rs. 75 lakhs, and paints at cies< 

Rs. 64 lakhs. The manufacture of these materials has for long been established 
in the country, and has been appreciably increased since the year 1913-14, 
but the extent by which it falls short of the requirements of the country is 
fully evident. 

81. So far we have considered only the case of manufactured materials, but Deficiencies in 

these are in many cases of little use, unless they can be converted into articles oI 

of industrial or domestic value, and Indian manufacturers have in the past 

confined themselves to a very small number of these, whioh seemed to promise, 
certain and large profits. The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions. We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
shops in India are mainly devoted to repair work, or to the manufacture, hither¬ 
to mainly from imported materials, of comparatively simple structures, such 
as roofs and bridges, wagons and tanks. India can build a small marine 
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engine and turn out a locomotive, provided certain essential parts are- 
obtained from abroad, but she has not a machine to make nails or screws, 
nor can she manufacture some of the essential parts of electrical machinery. 
Electrical plantand equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousands. India relies on foreign supplies for steel springs and iron chains, 
and for wire ropes, a vital necessity of her mining industry. We have already- 
pointed out the absence of any manufacture of textile machinery, and with a few 
exceptions, even of textile-mill accessories. The same may be said of the 
equipment of nearly all industrial concerns. The list of deficiencies includes 
all kinds of maohine tools, steam engines, boilers, oil and gas engines, 
hydraulic presses and heavy cranes. Simple lathes, small sugar mills, small, 
pumps and a variety of odds and ends are made in some shops, but the basis of 
their manufacture and the limited scale of production do not enable them to 
compete with imported goods of similar character to the extent of excluding 
the latter. Agriculturists’ and planters’ tools, such as ploughs, mamootiea,. 
spades, shovels and pickaxes are mainly imported, as well as the hand tools 
of improved character used in most cottage industries, including wood¬ 
working tools, healdsand reeds, shuttles and pickers. Bicycles, motor cycles and 
motor cars cannot at present be made in India, though the imports under these 
heads were valued at Rs. 187 lakhs in 1913-14. The manufacture of common 
glass is carried on in various, localities, and some . works have turned out 
ordinary domestic utensils and bottles of fair quality, but no attempt has been 
made to produce plate or sheet glass, or indeed any of the harder kinds of 
commercial glass, while optical glass manufacture has never even been mooted. 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1913-14 this was valued at Rs. 164 lakhs. Porcelain insulators, good enough 
for low tension currents, are manufactured, but India does not produce the 
higher qualities of either porcelain or china. Attention has been directed. 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is more than doubtful if expectations in this direction 
can be realised, and it is probable that there are other ways in which our 
present relatively small supplies of Indian steel can be more quickly and 
more profitably utilised. 

82. The list of industries which, though their products are essential alike 
in peace and war, are lacking in this country, is lengthy and almost ominous. 
Until they are brought into existence on an adequate scale, Indian capitalists 
will, in times of peace, be deprived of a number of profitable enterprises 
whilst in the event of a war which renders sea transport impossible, India’s all- 
important existing industries will be exposed to the risk of stoppage, her 
consumers to great hardship, and her armed forces to the gravest possible 
danger. 

83. The removal of these deficiencies is one of the main objects of our 
proposals, and the various schemes which we set forth are designed to meet this 
end, as well as to promote the industrial prosperity of the country generally,. 
We desire, however, to draw attention here to the necessity of securing the 
inception in India of certain very specialised and essential industries, which 
must be set up in this country at the earliest possible date, if grave dangers 
are to be avoided. Though in many cases the importation of technical spe¬ 
cialists will be sufficient to enable our local industrial capitalists to get to 
work, there are a few classes of articles produced only by firms which have 
attained efficiency in their manufacture after the experience of many years- 
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and the expenditure of much money. The machinery and apparatus -which 
they employ is often manufactured only by themselves or to their own specifica¬ 
tions, and its imitation in this country is not possible, nor, were it possible, 
would this be sufficient. Therefore, to attain its end, Government must take 
special steps to facilitate the manufacture of these articles in India. Among 
such industries, we would include the production of such essential articles as 
magnetos, incandescent lamps, ferro-tungsten, “high-speed” steel, graphite 
crucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of “ heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been, encouraged to start 
branches by the existence of high tariff walls; there are also somewhat 
numerous examples of direct encouragement accorded to the establishment 
of foreign firms manufacturing lethal munitions ; and we believe that there 
are several cases in which outside manufacturers have been helped to set cn 
foot the production of articles needed in the interests of national safety, such 
as motor tyres and locomotives. There are many other important manufac¬ 
tures which, though they must be carried out on a large scale, involve no 
secret processes that any well-trained specialist should be unable to initiate ; 
and in the inception and stimulation of this large rang* of important indus¬ 
tries, the organisation which we propose and the efforts of private industrialists 
will be more than fully occupied for a long time to come. 
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CHAPTER V. 


INDUSTRIES AND AGRICULTURE. 

84. It will be clear from the general trend of this report that the present Importance of 
position and future prospects of Indian industries depend to a very large extent agricultural 
on the products of Indian agriculture. We take, this opportunity of stating in improvements ’ 
the most emphatic manner our opinion of the paramount importance of agri¬ 
culture to this country, and of the necessity of doing everything possible to 
improve its methods and increase its output. W e consider the improvement of 
agriculture necessary, not only because it forms tjie basis on which almost all 
Indian industries must depend, but also for the further reason that the exten¬ 
sion among the people of a knowledge of improved agricultural methods, and, 
in particular, of the use of power nr hand-driven machinery, will benefit agri¬ 
culturists both by adding to their income and by its educative effect. 

Such improvements will, we anticipate, be mainly effected by organisations 
which are in process of development under the charge of the imperial and provin¬ 
cial Departments of Agriculture, and though the results attained are not yet 
of much economic importance, they are steadily growing, and will eventually 
demand large manufacturing establishments to ' produce the machinery, plant 
and tools which the ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise in the 
standard of living, which will create a much larger demand for manufactures 
than now exists, and thus provide within the country a market for the products 
of the increased industrial activity which our proposals are designed to 
ensure. 

It is obvious, therefore, that the efforts of Government for the improve¬ 
ment of agriculture should be made pari passu with those which it may adopt 
for the improvement of industries, as the result of the recommendations in this 
report. 


85. We have drawn attention in Chapter III to the large proportion of Possibilities ol 
Indian products which are exported in an unmanufactured condition. The improved 
improvement of agriculture will no doubt increase the volume of 6uch products 
raised in India; but it is far from likely that the result of this will be a pro¬ 
portionately greater export of raw produce^ The increase of capital, the rise in 
wages, and the economic education of agriculturists, which will result from 
agricultural improvement, are all factors which are likely to assist industrial 
development. To take one example, sugar is an important item of the food 
supply of the people of India, and one reason why such a large quantity is 
at present imported, is the want of adequate means for familiarising Indian 
farmers with the principles of scientific'agriculture and for putting them in a 
financial position to take advantage of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product of 
equal or greater importance; but the instance of sugar is, at any rate, 
significant of a state of affairs into which a country, which neglects agricultural 
improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that “ the numbers who 
have no other employment than agriculture are in large parts of the country 
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greatly in excess of those required for the thorough cultivation of the land.” 
In the forty years which have elapsed since this was written, there has been 
some change for the better, but it is still strictly true that there is a vast field 
for improvement in the efficiency of the methods and, still more, of the imple¬ 
ments employed by the ryots. It is well known that, in many cases, the yield 
per acre of Indian crops is very much lower than that obtained in other 
countries. The average weight of stripped oane per acre in the principal 
sugar-producing tracts of India is only ten tons against forty tons in Java. In 
India 98 pounds of ginned cotton are obtained per acre; in the United States 
nearly 200 pounds; and in Egypt 450 pounds. The average yield of rice per 
acre is only about half what it is in Japan. India cannot, however, claim to 
set off against the lower yield a greater economy in the use of her available 
labour. 


Scope tor machi¬ 
nery in Indian 
agriculture. 


86. In British India, the area under cultivation is approximately 
250,000,000 acres, of which 40,000,000 acres are, for the time being, fallow and 
unworked. The Census Returns of 1911 show that of the total population, 
80,000,000 are directly employed on the land, or one person to every 2 ’6* acres 
of cultivated land. Previously to the outbreak of war, the corresponding figures 
for Great Britain and Germany were one to 17'3 and one to 5‘4 acres, respec¬ 
tively. The only crops grown in both England and India on a large scale are 
wheat and barley; the respective standards of yield are 1,919 lbs. and 814 
lbs. per acre for wheat, and 1,645 lbs. and 877 lbs. per acre for barley. 
It becomes, therefore, regrettably clear that agricultural operations are 
conducted with much greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
employment of horse and motor-driven machinery in the varied operations of a 
modern farm, such as ploughing, reaping and threshing. The census of produc¬ 
tion of 1908 revealed the fact that the farmers of Great Britain in that year 
employed nearly 35,000 engines, developing well over 200,000 horse power, and 
it cannot be doubted that since that date the use of small motors and powdt- 
driven tractors has greatly increased, as agricultural engineers both in Europe 
and America have devoted much time and labour to devising improved machi¬ 
nery of this class. In India, agricultural conditions are widely different; but 
there is an equal, if not greater, scope for mechanically operated plant. As 
yet, very little is in use, chiefly because holdings are small and scattered, and 
ryots possess little or no capital. The co-operative movement may be expected 
to promote combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of taJcavi loans for the 
purchase of labour-saving machinery. Attention will be drawn to the results 
achieved in this direction in the south of India—not very important perhaps, 
if measured by their immediate economic effect, but of great value as indica¬ 
ting the line along which development may be pursued with certain prospects 
of success. ’ 


87. Power-driven machinery may be very largely employed in India in 
connection with agriculture :— 


(1) to lift water for irrigation from wells, channels, tanks, watercourses 
and rivers; 


* Fallows have been excluded in the case of India and included in the case of Great Britain and Germany, In 
India, fallows are due, as a rule, to accidental misfortune, or to land being on the very margin of cultivation. Fallow 
land in India is entirely neglected; in England and Germany it is kept clean and well cultivated as a regular feature 
of agricultural practice. Meadows and grass lands have been included in all three cases, though they are carefully 
treated iu England and Germany, and receive little or no attention in Indu|, 
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(2) to improve the land by draining low-lying jground and water-logged 

soil and keeping down the level of saturation in canal-irrigated 
tracts; and in certain parts of the country, by deep ploughing; 

(3) to prepare crops for the market in the most profitable form. This 

includes such operations as fibre and oil extraction, wheat grind¬ 
ing, paddy husking, coffee pulping, tea manufacture, and, most im¬ 
portant of all, sugarcane crushing, a subject which will he dealt 
with in more detail below; 

(4) to prepare materials required in agriculture, such as bone meal for 

manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the cultivator 
and as a means of improving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved types, 
especially for the reaping, threshing and winnowing of crops, and the prepara¬ 
tion of food and fodder; also of modern plant and implements worked by 
animal power, to cultivate the land or drive small machines. Further, these 
will also serve as an easy introduction to the use of power-driven machinery 
proper. 

88. We cannot do more than indicate very roughly the extent to which Irrigation by 
the development of irrigation by mechanical methods may ultimately be carried, 
and the following observations are only intended to convey some notion of 
what is possible. There are at least three million wells in India from which 
water is lifted for irrigation, and the number of men and cattle employed on 
this work is very large. The Indian Irrigation Commission of 1901-03 reported 
that the area under wells was not less than 16 million acres, and thev rc- 
marked :— “ It may not be sanguine to look forward to a period when the area 
under well irrigation throughout India will have been doubled.” Since this 
opinion was expressed, mechanical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which water can now be 
profitably raised is at least twice what it was 15 years ago. This enormously 
increases the volume of underground water which can be tapped, and conse¬ 
quently the area which might be brought under irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and the number is large enough to warrant the general conclusion that 
mechanical methods of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five per cent, of the wells now 
used for irrigation the use of small mechanically driven pumps were practicable 
and the area under well irrigation developed to the extent the Irrigation 
Commission anticipated, this would mean the employment of about 300,000 
pumping sets at an initial capital outlay of something like 50 crores of rupees, 
with annual working expenses of probably not less than six crores, and with the 
result of very large gains to the cultivators. The manufacture of this immense 
amount of plant, with adequate provision for renewals and repairs, should give 
employment to many large mechanical engineering establishments, which 
would undoubtedly grow up to supply so vast a market. Steam, oil, gas, and 
petrol engines, and electric installations could all be appropriately used as 
sources of motive power, each on n&ore or less standard lines, which would 
greatly facilitate their manufacture. Similarly, a great variety of pumps would 
be required, and for each there would be a large demand. Where conditions 
are favourable, central generating stations might be established and the 
motive power for driving the pumps distributed electrically, while incidentally 
the demand for belting would keep several large factories fully occupied. 

7 a 
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Increased yields 
to be obtained 
from sugarcane 
cultivation. 


Attention may also be drawn to the advantages of pumping water from 
rivers for irrigation. Both in Madras and Bombay, some work in this direction 
has already been done, and the Divi island plant on the Kistna river is probably 
the largest irrigation pumping station in the world. The total cost of this 
installation was 20 lakhs of rupees, and it now irrigates an area of 35,000 acres. 
There are many rivers, the perennial flow of which is by no means fully utilised, 
but could be made available, if lifted from the river beds by means of pumps. 
The possibilities of lift irrigation in Sind are unknown, but probably very great. 
The river Indus flows through the country and, by means of inundation canals, 
irrigates considerable areas during the flood season; but for the rest of the year 
the water flows uselessly into the sea. The project for the construction of a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, the work will be difficult and protracted. It seems that 
investigations should be made to ascertain the feasibility of irrigating the land 
by pumps in the meantime. Experimental work can be done at a very small 
cost and can be developed with great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can be thoroughly tested by a preliminary 
irrigation scheme of this type, and, if the results are promising, progress can 
be made with demonstration work in readiness for the barrage irrigation 
system. 

89. In our note on sugarcane (Appendix C), we have drawn attention to 
the results likely to be obtained by the introduction of central power-driven 
cane-crushing plants. Each of these at pre-war prices cost about Rs. 12,00.0, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, three-fourths is grown in the country and one- 
fourth is imported. Roughly also, of that grown in the country, one-third is 
wasted owing to the inefficiency of the primitive methods of extraction. Nearly 
one-half of this loss might easily be avoided, and, if it were, the profits of cane 
cultivation would be greatly increased. 

We have had much evidence brought before us to show that, under favour¬ 
able conditions, sugarcane cultivation is very profitable and yields much higher 
returns than can be obtained from most other crops; but the average outturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends upon, and varies with, the relation between the prices obtainable for 
sugar or gur, and those for such crops as paddy and ragi. The ryot’s difficulties 
are want of water for irrigation, the strain imposed upon his cattle during the 
cane-crushing season and lack of capital. The pump will often help him over his 
first difficulty, and the engine will drive bis mill and reduce the work thrown 
on the cattle to that of carrying the cane from the field to the mill, while 
the larger yield, and the smaller expense in working will greatly increase 
his profits. 

Years ago, the iron-roller mill replaced the wooden charki, and now the time 
has coine when the power-driven mill should as completely replace that worked 
by cattle. The area under cane cultivation in British India is about bullion 
acres. Improvements in the methods of extracting the juice can certainly in¬ 
crease the yield by ten per cent., and it is equally certain that better cultivation 
and the more extended use of manure should add at least 20 per cent, to the 
gross weight of the crop, making the total increase in the amount of sugar pro¬ 
duced in India 32 per cent., or more than sufficient to render the country self- 
supporting at the present time. The universal adoption of power plants for 
cane crushing would cost about 30 crores of rupees; this expenditure would be 
justified by the consequent reduction of the present cost of cane crushing and 
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by the increased yield of sugar. The indirect gains to agriculture would also 
be of the highest importance. Large numbers of cattle, whose work must 
be equivalent to many hundreds of thousands, probably millions, of horse 
power, are employed in lifting water and crushing cane. It is hardly 
realised how heavy is the burden thus entailed upon the farmer’s cattle, and 
how severe the resulting deterioration of their working power for purposes of 
cultivation. 

It will, therefore, be seen that, even under the present conditions of Indian 
agriculture, an expenditure of 80 crores of rupees upon machinery for well 
irrigation and cane crushing alone would be highly remunerative, and it is pro¬ 
bable that thereafter a further, and possibly greater, outlay would prove profit¬ 
able. Rough figures only have been given to convey some idea of the scale on 
which operations might ultimately be conducted, but they suffice to show tliat 
in this direction alone a vast mechanical engineering industry and many others 
subsidiary to it would inevitably spring up throughout the country. 

90. Oil seeds are grown on an average area of about 15 million acres in Improvements in 
British India; a largo proportion of the crop, valued at about 36 crores of oh extraction, 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent wherever oil seeds are grown, 
chiefly by means of bullock-driven ghanis , which are neither efficient in ex¬ 
pression nor economical in labour. Power-driven mills are found to some 
extent in Calcutta, Bombay and elsewhere, particularly on the west coast for 
the treatment of copra; but there is room for great extension of their use, 
especially for types of plant which will give a more complete extraction. This 
is perhaps of less importance in the case of oil seeds which yield cake for cattle 
food; but when the cake is used for manure, as in the case of castor seed, any 
oil left in it is wasted. Indeed it is probable that even in cake used for cattle 
food any excess of oil over five per cent, is wasted, and that, in all cases where 
edible cake is directly used as manure, any oil contents whatsoever are not 
merely valueless, but actually harmful. In recent years, the extraction of oil by 
continuously operated screw-presses has become more common; this process has 
proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a large field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle-driven 
mills and to employ more powerful and, therefore, more efficient means of ex¬ 
traction. At present, so large a percentage of the oil available from the seeds is 
left in the cake that there seems to be a fair prospect of successfully working 
the latter over again by solvent processes, which are capable of extracting the 
oil almost completely. This would be a great gain in the case of fertiliser cakes. 

But, as regards fodder cakes, the Indian ryot is not yet convinced that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, he still prefers to feed his 
cattle on cotton seed rather than on cotton-seed oil cake. 


91. Even from the point of view of Indian industrial development, the Effects of 
necessity for increased efforts for the improvement of agriculture is clear. The ^sncultural 
ideal before the Department of Agriculture is the production of a larger output 
of more valuable crops, with smaller demands on human and animal labour. 

This will result in a greater creation of wealth and an increase in the raw 
materials for industries; will ease the difficult problem, of the supply of cattle; 
and will liberate additional labour for industries. 
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92. We may again emphasise the imperative importance of keeping the 
. Department of Agriculture in close touch with modern developments connected 
with the generation of power. India is not yet at all accustomed to a free use 
of mechanical appliances, and it should be an important function of the Depart¬ 
ments of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable to India, 
and a special study of the local conditions is essential to rapid and sustained 
progress. The Director of Industries in each province should have a complete 
laboratory, equipped for the mechanical testing of small prime-movers and the 
machinery that they are intended to drive. The requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicated to the makers. For a long time to come, the employment of 
machinery in agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its use and to 
assist those who use it. 
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CHAPTER VI. 

POWER. 

93. The distribution of the natural resources for generating energy which Position o! 
a country possesses, mainly determines the location of, at any rate, those India in res- 
industries in which the cost of fuel for power and heat bulks largely in jj^ppjfcg^ 0 * 6 * 
the total manufacturing charges. 

In the mill and general engineering industries, fuel is chiefly required to 
generate power, and, though its cost is important, it is seldom the dominant 
factor. With sea transport available to coast towns, with the extended railway 
system which, the country now possesses and with other sources of fuel supply 
yet to be mentioned, no great difficulty appears to be experienced in any part of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes. It may here be observed that the 
greatly increased efficiency of our methods of converting heat into work during 
the last 20 years has materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully apparent, 
owing to natural reluctance to relegate to the scrap-heap obsolete but service¬ 
able plant. Engines are in use which, though they are still mechanically in 
good condition, require much more steam than a modern engine of the same 
size. The institution, however, of certain important industries, for example 
electro-smelting and some electrolytic chemical processes, is possible only when 
power is available at rates well below the cost at which it can usually be 
obtained through the medium of heat engines. 


Sources of Power Supplies. 

91. As we have already seen, the distribution of coal in India is very Oort- 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits are of great extent; to the Central Provinces and Central India, 
where the fields are only partially developed, and, so far as is known, contain 
only coal of an inferior description; and to the Hyderabad State, which 
possesses the Singareni field y ielding a steam coal of fair quality. 

For metallurgical purposos the supplies of suitable coal are greatly 
restricted. The Tertiary coal of north-east Assam produces an excellent coke, 
but its situation naturally limits its use; there are also similar coals in some 
of the smaller Assam fields, like Daranggiri, which are not yet served by 
railways; but the only large supply of good coking coal so far established, 
and within an area suitable for industrial development on modern lines, is 
that of the Gondwana fields of Bengal and Bihar. 

Even in these Gondwana coking coals, the high percentage of ash and 
correspondingly low calorifio value reduce their radius of economic use under 
conditions of railway transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher cost. The 
demands for coal from the Bengal fields are rapidly growing, and the metallur¬ 
gical developments that are economically desirable or are necessary on the 
round of military security, will increase the demand for the best qualities of 
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coal to an extant that necessitates a special survey of the situation, with a 
view to introducing economies in the methods of mining and consumption. 
We recommend that this question be taken up at an early date. Such a review 
of the fuel situation in eastern -India should include an examination of 
measures in progress for rendering more accessible the undeveloped fields of 
Assam. 

The coals of the Central Provinces are generally characterised by high 
percentages of ash and moisture with correspondingly low calorific values. As 
sources of power, therefore, these coals have a limited sphere of utility, and 
being, so far as is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from small fields at Palana in the Bikanir State, in the Salt 
Range of the Punjab, in Jammu and in Baluchistan. These sources of 
supply are insufficient to meet the demands of industries conducted on 
anything approaching modern lines. 

95. The forests are capable of yielding important supplies of wood fuel, 
which can be most advantageously employed, after conversion into gas, to 
generate power in internal combustion engines. Gas plants are obtainable 
which can be worked with the wood either in its natural state or after its 
reduction to charcoal. But we may observe, in passing, that the use of wood in 
steam boilers, when the steam is required for power purposes, is extremely 
wasteful and should be discouraged as much as possible. The forests of India 
are unfortunately confined chiefly to the hilly tracts, and over large areas the 
cost of transport of wood fuel is so heavy as almost to preclude its use. 
Further, the evidence we have gathered, chiefly from the officers of the Forest 
Department, does not encourage the idea that, even in the neighbourhood of 
the forests, the supply of fuel is capable of any very great expansion. Little or 
no information could he obtained regarding the rate of reproduction of fuel 
trees in natural forests, and the opinion was generally expressed that it would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for wood fuel at reasonable rates. Only at Changamanga 
in the Punjab and in the south of India, chiefly in the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made. 
The results obtained from casuarina plantations along the Coromandel Coast 
have been very satisfactory, also those from the comparatively small areas on 
the Nilgiri Hills planted with eucalyptus. 

We consider that the economic aspects of forestry in relation to the fuel 
supply of the country have hitherto not received sufficient attention. We 
desire to direct attention to the advantages of wood distillation as a method of 
obtaining charcoal and certain valuable by-products, acetate of lime, methyl 
alcohol and wood tar, by the sale of which the local cost of the charcoal would 
be greatly reduced. For all but the smallest units of power a suction gas plant 
is extremely convenient and efficient, and we recommend that any methods 
which are likely to cheapen the cost of fuel for such plants should be the 
subject of detailed investigation and trial. 

96. There is no possibility of estimating the prospects of oil production, 
and it would therefore be unwise to rely on this form of fuel to make up 
for the depletion of our coal supplies. The serious economic value of the oil¬ 
bearing areas in Baluchistan and the Punjab is still far from being estab¬ 
lished as a commercial proposition; the oil field of north-east Assam has shown 
very slow expansion, and the value of the new fields at Badarpur in central 
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Assam has yet to be demonstrated. In Burma, the three main fields of 
Yenangyaung, Yenangyat and Singu are being rapidly exploited, and no others 
likely to replace them have so far been proved, in spite of extensive and costly 
prospecting operations. 

It is very undesirable that the fuel supply of the country should be 
derived from external sources, and we were informed that in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
Departments of Industries, whose officers now recommend the use of suction 
gas plants for all units of over ten horse power when charcoal can .be obtained 
at. a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size. Petrol is chiefly used in motor cars and 
small engines which are only intermittently employed. As a source of indus¬ 
trial power, it is unimportant; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is generally recognised as 
desirable, if not actually imperative. On several occasions our attention was 
drawn to the possibility of making industrial alcohol from hitherto neglected 
vegetable materials, some of which appear to be sufficiently promising to 
justify investigation and experiment. We recommend that a more liberal policy 
should be followed by the excise authorities in respect of the class of denafurant 
prescribed, and more regard might be paid to the likelihood rather than to the 
mere possibility of frauds upon the revenue, when the requirements of com¬ 
mercial users conflict with excise regulations. 

97. The value of wind power in India is very small, owing to the lightness Wind power, 
of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this source of power is too intermittent and too 
uncertain, and it can only be employed with advantage for lifting water, 

either for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary ; and only where these can 
be cheaply installed is it worth while to set up a windmill. Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to mechanical appliances will probably lead to a more extensive use of 
them in the future. 

98. The principal reason why India has been able to develope water power Water power, 
only ,to^a limited extent is that the seasonal character of the rainfall makes 

storage works in most cases a necessity, and the outlay involved in their 
construction, unless the water can be used for irrigation afterwards, is likely to 
raise the cost of power above the rate at which it can be generated by other 
means. The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, which, in recent years, have been greatly enlarged 
by the investigations of engineers in the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmission of power 
overlong distances became a practical success, the use of water power in 
India was confined to one .or two fairly large cotton mills, as at Gokak and 
Ambasamudram, to a number of small factories on planters’ estates in the 
hills, and to numerous small water wheels on hill streams and at falls on the 
irrigation canals, which drive flour- mills. 

The Mysore Durbar set up the first central hydro-electric installation in 
India on the Cauvery river at Sivasamudram in 1903. Beginning with 4,000 
horse power, the central generating station has been gradually enlarged, till at 
the present time its capacity is about 18,000 horse power, the major portion of 
which is transmitted at 70,000 volts over a distance of 90 miles to the Kolar 
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gold fields. The irregular flow of the Cauvery has been overcome by the 
construction of a dam across the river at Kannambadi near Seringapatam, 
which stores sufficient water to maintain a minimum 'flow of 900 cubic feet 
per second. The Kashmir Durbar subsequently established a hydro-electric 
station on the Jhelum river near Srinagar ; but in this instance, the anticipated 
demand for power has as yet been only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 
country fringing the Ghats and the facilities offered for the construction of 
hydro-electric installations by the very steep drop to the plains. After years 
spent in surveys and the preparation of plans, a company Was formed with 
Indian capital, which lias carried out a series of works in the neighbourhood 
of Lonavla, and these, though not yet complete, already supply the cotton 
mills in Bombay with 42,000 horse power for 12 hours a day. Additional 
works of a similar character, but on an even larger scale, are now being 
constructed in the Andhra valley, and are under contemplation in both the 
Nila Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy- now supplied to Bombay is roughly equivalent to that 
which would be obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under war conditions, a matter of great 
importance. It is expected that about half a million horse power will be 
obtained from the Western Ghats, which can either be transmitted to Bombay 
or utilised on the coast for electro-chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of nitrogen compounds from 
the air. 

Elsewhere in India comparatively little use has been made of water power, 
though numerous cities and towns have been equipped with steam-driven 
electric installations for the supply of light and power. Undoubtedly the most 
important sources of water power immediately available are to be found in the 
streams and rivers draining the Himalayas ; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
been discovered. The main Indian centres of population and industry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 

Necessity for 
hydrographic 
surveys. 


99. The preliminary reconnaissances which have been made have yielded 
very little reliable information as to what can be done in the future. We now 
require hydrographic surveys on a much more elaborate scale than has hitherto 
been attempted. In view of the increased possibilities of water power due to 
the recent advances in electro-chemical and electro-metallurgical technology, 
these are now likely to produce results of practical importance. Large 
amounts of water power are in commercial use in other parts of the world for 
the manufacture of iron, steel, alloys, aluminium, calcium carbide and various 
nitrogen compounds. As we have elsewhere pointed out, it is imperative tha t 
some, if not all, of these industries should be established in India, and in order 
that they may be successfully worked on a commercial basis, the operations 
will have to be on a very large scale. In these industries the working cost is 
mainly made up of two items, the interest on the capital outlay and the cost of 
power consumed. They are essentially power industries, which can only be 
carried on where very large amounts of power can be obtained at rates below 
those usual in industrial centres. While for ordinary industrial operations a 
continuous supply of power throughout the year is essential, it may, perhaps, 
be practicable to shut down these, highly specialised industries for two or 
three months in the year, during the period when the water supply is at its 
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lowest level. This would increase the number of probable sites for hydro* 
electric stations by diminishing the cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly worked 
out. It is now necessary to reconsider the question of the storage and regula* 
tion of water, with the double object of power supply and irrigation. Irrigation 
engineers in recent years have not lost sight of this possibility, but are 
naturally still inclined to regard the power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises which 
would involve the sacrifice of irrigation to water power or interfere with their 
existing regime. Hitherto, prospecting for water power has not been recognised 
as an essential duty of the Public Works or any other Department, and, as 
already stated, very little has been dooe ; but the necessity for electro-chemical 
and thermo-electric industries alters the situation. 

100. We think it undesirable that the task of prospecting should be left Reasons why 
entirely to private enterprise, as in the majority of cases such work could only Government 
be undertaken by strong financial syndicates, whose interests would not in some 
cases coincide with those of the public or of Government. Por the following 
reasons, such work is more appropriately the function of a Government 
department:— 

(1) Only Government can fairly estimate the effect of displacing an 
agricultural community, which would be the case in most reservoir 
schemes. 

(2) Only Government can readily ascertain the land rights affected, and 
can adjust conflicting claims, especially where the storage area may 
be in one province, while the power site, through an accident of 
topography, may be in another, or even in a Native State. 

(3) Only a Government department can afford to undertake the long- 
period gauging operations that are necessary, especially in the case 
of rivers like those of the Peninsula, which are subject to great 
seasonal variations. 

(4) Unless a systematic hydrographic survey be undertaken by Govern¬ 
ment, it will be impossible to formulate precise rules for the grant 
of concessions, and private companies will, therefore, be compelled 
ordinarily to ask for exclusive privileges over large areas to forestall 
imitation and competition. .Incidentally it is necessary that these 
rules should be sufficiently generous to attract private enterprise, 
without tying up for long periods areas that ought to be prospected, 
and without allowing large schemes to inhibit activity in the pro¬ 
motion of small local power schemes, or conversely small interests to 
preoccupy the choicest sites in neighbourhoods which might 
subsequently be found suitable for larger schemes of more general 
public utility. 

(5) Only Government can initiate and carry through joint and 
interdependent power and irrigation schemes. 

We, therefore, consider it necessary that Government should take in hand 
a systematic survey of the country to ascertain what hydro-electric possibilities 
exist, and we are of opinion that this should be started at once in view of the 
necessity of selecting, as early as possible, the best sites available for certain 
power industries. Delay to determine the resources of the country in tliis 
direction may involve much expenditure which might be avoided with the help 
of a previous survey. In the absence of adequate data, we refrain from express¬ 
ing an opinion on the question of the agency to be employed in carrying out 
such works. The analogy of the Irrigation Department suggests that, when 
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the power is distributed over wide areas and to many consumers, the work should 
be undertaken by Government; but in other cases, such as the establishment of 
metallurgical or chemical works by private agency, a single consumer may be 
granted concessions to enable him to create his own water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisition of the hydro-electric plant on an equitable basis, should it become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease working. 

Proposals for generating water power from canal falls and other 
irrigation works should be considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that conflicting 
interests may be adjusted as far as possible, and the utilisation secured of 
any sources of power which now exist or can be created. 
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CHAPTER VII. 

THE INDIAN IN INDUSTRIES. 


101. We may now examine further the part played by Indians of all The abate takes 
classes in the industrial development of the country, in order to ascertain the ^ 
lines along which this tendency may be further stimulated. In a -subse- 4113 

quent chapter we deal with the conditions under which factory labour lives, and devekwment 
show that these are in the highest degree antagonistic to any improvement in 
efficiency. These conditions are not easy to alter ; but it is obvious that the 
great obstacles are the lack of even vernacular education and the low 
standard of comfort. The higher grade of worker, the mechanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
greater degree of skill. He finds himself where he is, less by deliberate choice 
than by the accident of his obtaining work at some railway or other 
engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There is at present only very inadequate provision for any 
form of technical training to supplement the experience that he can gain by 
actual work in an engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
chargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
country in efficiency and in the degree of success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of encouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inevitable effect. The castes which exhibit the highest degree of 
intelligence are, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
from these that the leading Indian industrialists, financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 
have attained a high degree of success in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as already existed. When com¬ 
munications were improved and India was brought into effective touch with 
the outside world, traders took advantage of the changed position merely to 
extend the scale of their previous operations. Like the landlords, they 
lent money to the cultivators and found a profitable investment in landed 
property. Iu trade and money-lending and, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains were 
to be made; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparently smaller profits. The failure 
of the more intellectual classes to take advantage of the new prospects was 
especially marked in Bengal, where it contrasts with the success of local 
European enterprise. Here and in most parts of India, these classes grasped 
eagerly at the prospect of Government, professional, and clerical employment, 
and freely availed themselves of the system of education which was brought 
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into being by the British Government, partly with a view to fit them for that 
very work. The effect of the purely literary type of education, which was the 
only one generally provided, has been so frequently discussed that it is not 
necessary to pursue the subject here in detail; it is, however, very necessary to 
realise its importance as a factor which has militated against industrial develop¬ 
ment, and to'empliasise the necessity for a system of education which will 
impart a practical bias to the minds of Indian youths. 

102. The state of affairs in Bombay is altogether different. If the cause be 
sought, some indication of it may be found in the fact that Indians have held a 
large and important shave in the trade of Bombay since the city first came into 
English hands. The Mahomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and East Africa from much earlier times. The 
Parsees and Hindus from the northern Bombay coast districts are recorded, at 
the beginning of the British occupation, as taking, with the Mahomedan sects of 
Khojas, Memons and Bohras, a most important share in the trade of the 
port as contractors, merchants, financiers and shipbuilders, and have throughout 
shown themselves little, if at all, inferior to the Europeans in enterprise, and 
usually in command of more capital. 

The valleys of the Nerbada and the Tapti had been for ages devoted to 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the ports at the mouths of these rivers, with the aid of 
an efficient maritime population. The Parsees also after settling in. this 
traot secured a share of the trade. With the silting up of these rivers and the 
increase in the size of ships, Bombay became the centre of the export trade 
from the west coast of India. The import of coal from England facilitated 
the starting of the first cotton mill in Bombay in 1851 by a Parsee, Mr. 
C. N. Davar. The number of mills increased slowly at first, and it was not 
till the cotton boom of the early sixties had come and gone, and the value of 
steady industrial investments had made itself appreciated, that it became consi¬ 
derable. By 1876 it had risen to 29, and the manufacture of cotton had 
become' accepted as a safe and profitable investment for capital, while by 1889 
it had increased to 69, after which came a lull, but a further rapid rise took 
place after the year 1895, and the subsequent expansion has been continuous. 
Much of the capital invested was derived from the profits made in the opium 
trade with China, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and the yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893- 
to the free coinage of silver, together with the industrial development in recent 
years of Japan, which now not only supplies its own needs but is a keen competitor 
with India in the China yarn market, have to some extent retarded the rapidity 
with which the Bombay yarn industry was previously expanding, and have 
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the present time, the number of mills controlled by European interests 
is trifling, and the proportion of European mill employes also tends to decrease. 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important question 
how to assist the Indian people, generally, and educated Indians, in particular, 
IxT take an increased share in industrial enterprise, must be the excuse for a 
somewhat prolonged discussion of this subject. 

It is noteworthy that in many cases the classes most successful in industrial 
and trading enterprise do not care for employment of a nature demanding skill 
in industrial technique. In some parts of India, Brahmins, though less 
engaged in trade, produce a fair number of engineers and other skilled' 
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industrialists. It is not in manual skill, if they care to acquire it, or in the 
capacity for understanding technical problems, that the castes which have in 
the past sought knowledge rather than commercial success, are deficient; it is 
xather in enterprise and in business sense, qualities which cannot be developed 
by a purely literary education and are more dependent on youthful environment. 

A few individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success. 

103. A brief account of the stoadesH movement, a popular effort to promote The auradeaM 
indigenous industrial enterprise which was taken up by the educated classes in movement, 
most parts of India, though especially in Bengal, will illustrate both the 

desire of more advanced Indians for the industrial progress of their countrymen, 
and the causes which have hitherto combined to prevent their realising this 
Ideal to any great extent. 

The necessity of securing for India the profits which accrue from the manu¬ 
facture of her raw materials, to the export of which her commercial activity 
has hitherto been mainly confined, had for many years been urged on the 
Indian public by Europeans as well as by Indians. Among the‘latter, the late 
Mr. Justice Ranade was the leading exponent of the new views, which 
involved an appeal to Indian capitalists to invest their funds more largely 
in industry, and to the younger members of the literary castes to abandon their 
traditional aversion from manual labour and to fit themselves for industrial 
enterprise. The Indian Industrial Conference, started in 1905 expressly 
to further this cause, has met regularly every year since, and has devoted itself 
to the dissemination of industrial information and to a propaganda of its views 
among the educated classes. At a slightly later date, swadeshi principles began 
to receive the support of the more advanced Indian politicians, especially in 
Bengal owing to local causes. The success of Japan in her war with Russia 
appealed strongly to the imagination of educated Indians, who saw in Japanese 
progress and efficiency an example of what could be accomplished by an eastern 
nation. It was to <he policy of the Japanese Government that the great 
industrial advance of Japan was ascribed by them, and numerous Indians began 
at this time to repair to that country for industrial training. These causes 
led to the increased use of Indian goods and to the starting of small factories 
i>y Indians, especially for the manufacture of piece-goods, soap, 
matches, pencils, and cutlery, and of stores where .the products of these 
factories w r ere to be sold. This was in itself a laudable idea, and it was 
financially supported by many persons who were entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried with it the 
elements of failure, by alienating in many quarters the sympathy and support 
which it might otherwise have claimed. 

104. The original movement also suffered from serious errors. Too many of 
its disciples were apt to suppose that, because an article was manufactured 
abroad and imported into India, it could necessarily be made in India at a 
profit. Unfortunately also, the promoters of the newly established concerns 
lacked business ability and practical experience, and overlooked the fact that 
the imperfect theoretical knowledge of an industry, acquired from the study of 
books or even in technical institutions, is an insufficient equipment for under¬ 
taking manufacture on a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 
expert knowledge than those of youths half trained in this way. Even where 
more experienced men were forthcoming to carry on the actual work, the industry 
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or its location tfas too often selected by its promoters without a due considera¬ 
tion of the economic factors involved ; and conoerns were frequently started 
with inadequate capital. For reasons which are discussed in the next chapter, 
Government was unfortunately not equipped to meet the tide of enthusiasm 
half-way; to guide it to success by expert aid and business advice; and to place 
the country on the path of sound industrial development by the provision of 
systematic technical and commercial education. The swadeshi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
aptitude and commercial and industrial experience in classes, which had had no 
opportunity of acquiring them. It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men and landowners are still found, 
in Bengal and elsewhere, who support stcadeshi enterprises with such capital 
as they can afford. 
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CHAPTER VIII. 

GOVERNMENT INDUSTRIAL POLICY IN RECENT YEARS. 

105. The commercial instincts of the East India Company had from its J&tojy °* 
earliest days in this country led it to make various attempts to improve those 
Indian industries from which its export trade was largely drawrif as* for example, policy o! 
by organising and financing the manufacture of cotton and silk piece-goods and industrial 
silk yarn, although this policy met with opposition from vested interests in development. 
England, which were at one time sufficiently powerful to insist that it should be 
suspended and that the Company should instead concentrate on the export from 

India of the raw material necessary for manufactures in England. The effects 
of this traditional policy continued for some time after the Company had ceased 
to be a trading body, and even after it had been replaced by the direct rule of the 
Crown, and doubtless moulded such subsequent efforts as were made in the same 
direction by Government. But a9 laissez-faire views gradually gained increasing 
acceptance both in England and in India, these spasmodic efforts became less 
frequent, and the first attempt at a general policy of industrial development took 
only two forms—a very imperfect provision of technical and industrial education, 
and the collection and dissemination of commercial and industrial information. 

One expression of the latter policy was the Calcutta Exhibition of 1884-85, which 
led to the institution of the Calcutta Commercial Museum, now part of the 
Indian Museum, and to the examination of Ihdian industrial resources by the 
Reporter on Economic Products. Sir George Birdwood’s work on the “ Indus¬ 
trial Arts of India,” the “ Indian Art Journal,” the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a series of 
provincial monographs on Indian industries may,be regarded as isolated and 
desultory efforts in the same direction. Various experts also were employed to 
investigate matters of industrial importance and awaken interest in them, while 
the Geological Survey began to deal with the economic uses of minerals, a 

branch of its work which was more definitely systematised from about the year 
1904. 

All that was done, however, was due rather to a few far-sighted individual 
officers than to any considered and general policy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1905 of a separate imperial Department of Commerce and Industry. 

Even so, it is believed that this department by no means took the form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 

It is to the initial phases of this movement and to the severe set-back which it 
received in 1910 from a decision of the then Secretary of State, after detailed 
proposals for organisation and work had been actually elaborated in the United 
Provinces and Madras, that we ©ow desire to draw attention. 

106. In 1907, a conference was held at Naini Tal by Sir John Hewett, United 
Lieutenant-Governor of the United Provinces, who had been the first Provinces. 
Member in charge of the new Department of Commerce and Industry. 

The proposals accepted at this conference included the appointment 
of a proVincial Director of Industries, advised by a board of officials and 
business men, whose main functions were to be the acquisition and dissemina- 

9 
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tion of industrial information, the introduction of new and the stimulation 
of existing industries, For these purposes the Director was to be provided 
with an expert staff, and to have the control of industrial and technical 
education and, in particular, of a technological institute to be established at 
Cawnpore, the professors attached to which were to assist by investigation and 
advice in the solution of industrial problems. With the help of th\ staff of 
the technological institute, the Director was to pioneer new industries and to 
experiment in improved methods and demonstrate their application to certain 
existing industries on a commercial scale. In their Resolution No. 1163-XVII- 
415, dated 27th August 1913, the United Provinces Government reviewed the 
extent to which subsequent experience had led them to modify their ideas,which 
had, however, only been carried into effect to a very limited degree. Their 
most important conclusions were that the headship of the technological institute 
should be separated from the Directorship of Industries, owing to the fact that 
a scientist was clearly needed for the former and a man of general industrial 
and economic knowledge with a' business instinct for the latter; and the 
recognition of the truth that the science of directing organised industrial con¬ 
cerns can only he. learned by experience, and notin technological institutes, 
however elaborate their equipment. 

In pursuance of the recommendations of the Naini Tal conference, loans or 
grants were given to several concerns, especially to sugar factories. Some of these 
were spent, under the advice of the Government Sugar Engineer, in remodelling 
existing factories. The inevitable difficulties besetting these early attempts to 
assist industry, in the absence of a properly considered and accepted policy or 
of a systematised organisation to give effect to it, are well exemplified by the 
history of the loan given for starting a sugar factory in the Gorakhpur district, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern lines. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, which was one of its conditions. Though the 
proposal was examined and reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did not bind the company to accept advice from, or even to permit inspection 
by, any Government officer. The machinery and the process adopted were not 
in all respects suited to Indian conditions ; the first season or two were unfavour¬ 
able, and the enterprise naturally suffered at first. 

The Government pioneer oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of the 
extraction of cotton-seed oil on a commercial scale. The venture was initiated 
without the assistance of any expert in cotton-seed oil manufacture, and was 
subsequently closed down in consequence of orders of the Secretary of State 
of which more will be said below. The mill had not worked long enough to 
yield definite data of commercial value, though the results were said to be 
promising. It was made over to private owners, who found it necessary to 
modify the plant installed by Government, which was not of the most suitable 
type for its purposes. 

107. In the early nineties of last century, proposals that the water power, 
which would become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the then new 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day the water power remains undeve. 
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loped ; but in 1898, Government sanctioned experiments at the School of Arts 
in working up sheet and ingot metal procured from the British Aluminium 
Company to determine whether the metal would prove useful to the people of 
India, and, if so, to build uj^a market for it in the country, which would justify 
the establishment of hydro-electric works for its production from Indian ores. 

It was thought that, if aluminium could be smelted in India, it might prove a 
convenient substitute for copper, brass, tin, zinc and lead in many of their 
industrial and domestic applications. The average yearly imports of copper and 
brass from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth while to make some attempt to 
introduce a metal, which could ultimately be/ manufactured in the country, 
as a substitute for those which, as it then seemed, must be imported. In the 
course of six years, a fairly large business in aluminium hollow-ware was 
developed, and a demand was created which led to the establishment of a 
number of small factories in other parts of India. At the end of 1903, the 
Madras Government considered that they could not usefully carry on the work 
any longer, and they sold their plant and stock en blue to the Indian 
Aluminium Company for a lump sum which left them with a clear profit of 
Us. 30,000 on their experiment. The imports of the metal thereafter steadily 
increased, and in 1912-13 amounted to nearly 1,800 tons valued at over 25 
lakhs of rupees, but the outbreak of war seriously restricted further progress, 
and the prohibition of imports of aluminium in 1916 necessitated the closure of 
the factory, at least temporarily. The experiment has not yet achieved its 
original object, but it has created a large market for aluminium in India 
which is a desirable preliminary to the establishment of works in the country 
for.the extraction of the metal. During the five years 1911—1916 (in two 
of which operations were seriously afEected by the war) 5,737 tons of 
aluminium, valued at over 89 lakhs of rupees, were imported. 

The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of State 
to' the appointment of a whole-time officer, to supervise and stimulate technical 
and industrial education. In the first instance, the appointment was sanctioned 
for three years and was renewed for a similar period, and finally, in 1906, was 
extended for a further period of five years, when the officer was designated 
the Director of Industrial and Technical Enquiries. A detailed history of the 
work in Madras has been prepared under .the orders of the Local Government 
and submitted to us as a ‘‘Memorandum on the Department of Industries in 
the Madras Presidency,” (Appendix J.). Erom this memorandum it will be 
seen that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom weaving 
was greatly developed, the chrome process of manufacturing leather was intro¬ 
duced, irrigation by pumping was started and boring for water was undertaken; 
in addition, an organisation was created for assisting private individuals to 
install power-driven machinery and plant. These numerous activities aroused 
the opposition of the local European commercial community, who interpreted 
them as a serious menace to private enterprise and an unwarrantable interven¬ 
tion on the part of the State in matters beyond the sphere of Government; on 
the other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the develop- Effect ol lord 
ment of industries in Madras which merit special notice. An industrial 
conference was held at Ootacamund in 1908. The Madras Government Order industrial 
No. 2894, dated 17th October 1908, reviewing its recommendations, appoin ted policy. 

9a 
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a special officer under the title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference had 
recommended that he should be assisted by an Advisory Board. Technical 
education was to remain under the Director of Public Instruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to secure his approval. In his despatch 
No. 50-Revenue, dated 29th July 1910, Lord Morley said that the results of the 
attempts to create new industries were not of a character to remove his doubts 
as to the utility of State effort in this direction, unless it were strictly limited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, which he was prepared to sanction, was that State funds might be 
expended upon familiarising the people with such improvements in the 
methods of production as modern science and the practice of European 
countries could suggest. Eurther than this the State should not go, and it must 
be left to private enterprise to demonstrate that these improvements could bfe 
adopted with commercial advantage. 

Lord CreWe, who followed Lord Morley as Secretary of State for India, in 
his despatch No. 24-Revenue, dated March 12th, 1912, expressed views some¬ 
what divergent from those of his predecessor :— 

“ The creation of a separate Department of Industries in the Madras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor’s decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wisdom 
of that decision. At the same time I desire to point out that the 
Government of Madras appear to have placed too limited a 
construction upon the orders given in my predecessor’s despatch 
of 29tli July 1910. The policy which he then sanctioned was 
that State funds might be expended upon familiarising the 
people with such improvements in the methods of production as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to industrial schools. I am prepared to recognise that in 
certain cases instruction in industrial schools may be insufficient 
and may require to be supplemented by practical training in 
workshops where the application of new processes may be 
demonstrated; and there is no objection to the purchase and main¬ 
tenance of experimental pldht for the purpose of demonstrating 
the advantages of improved machinery or new processes and 
for ascertaining the data of production. I have, for example, 
in view the experiment which the Government of the United 
Provinces is now carrying on with a small sugar plant. 
Such an experiment does not exceed the limits within which 
the Government of Madras may promote the industrial develop¬ 
ment of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the cons¬ 
titution of a Department of Industries on the lines subsequently laid down in 
the Madras Government Order No. bb8, dated April 1st, 1914, where the. func¬ 
tions of the Director of Industries are defined as follows :■ 

(1) to collect information as to existing industries, their needs and the 
possibility of improving them or of introducing new industries j 
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(2) to carry out and direct experiments connected with such enquiries; 

(3) to keep in touch with local manufacturers, to bring the results of 

his experiments to their notice and to obtain their co-operation 
in the conduct of operations on a commercial scale; 

(4) to supervise the training of students; and 

(5) to advise Government with regard to technical matters involving 

legislation. 

109. Even after Lord Crewe’s despatch the Government of India seemed 
to be in doubt as to how far they would be justified in sanctioning proposals 
for demonstration plants, financial assistance and other forms of direct aid 
to industries. Their dosire to move in these matters, which had not so far 
reached the stage of active fulfilment, had received a decided set-back. The 
difficulties were increased by the fact that they had neither the organisation 
nor the equipment to give effect even to the comparatively limited policy sanc¬ 
tioned by Lord Morley. It was not, however, till some time after the out¬ 
break of war that they resolved to examine the question in a comprehensive 
way, and to that end appointed our Commission. 

The attitude of Government did not satisfy the important section of 
Indian public opinion which desired the industrial regeneration of the country. 

The reversal of the policy enunciated by Lord Morley was frequently demand¬ 
ed ; and the success of Japanese industries, brought home forcibly to India by 
a very large increase of Japanese imports, was cited as an instance of what 
a previously backward eastern nation could accomplish with Government 
encouragement. 

110. The Eastern Bengal and Assam Government held a conference at Subsequent 
Bacca in 1909, which made certain proposals involving the creation of a 
Department of Industries and the establishment, in connection with a scheme action. 

for technical and industrial education, of a central institute at Dacca, one Eastern Bengal 
function of which would be to impart, with the-help of small Government and Ass&m * 
factories grouped round it, practical training under commercial conditions. The 
introduction of pioneer factories was also proposed. The Secretary of State (now 
Lord Grewe) expressed general approval in his despatch No. 12-Public, dated 
19th January 1912. A scheme had also been devised for a technological institute 
at Calcutta; but owing to the readjustment of the boundaries of the Bengal 
provinces in 1912, it was found necessary to recast both these schemes, and 
with this object a report was prepared in 1913. No practical effect has so far 
been given to these proposals, which have been criticised in paragraph 219 of 
the Bengal District Administration Committee’s report as tending to give too 
purely educational a bias to the objects and methods of the Department 
of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans were subsequently made to various industrial concerns Provinces, 
by this Government. A dep6t for the sale of the products of cottage industries 
was started at Cawnpore; a glass worker and a press-tool maker were obtained 
from England; and various investigations were made into the possibilities of 
certain local products, notably dyes and tanning extracts. 

Directors of Industries have been appointed by the Governments of Other Provinces. 
Madras, the Punjab, Bengal, Bombay and the Central Provinces. These 
appointmehts have been filled, at any rate temporarily, from the Indian 
Civil Service. 

In Madras, the Industrial Department was broken^ up, after the receipt Madras, 
of the Secretary of State’s orders of 1910, into a Pumping and Boring 
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Department directly under Government, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branches 
were for a time under the control of the same officer, who was assisted by 
dyeing and leather experts in other work which he was also detailed to super¬ 
vise. The Industrial Department was reconstituted with effect from 21st 
March 1914, but owing to various causes little progress has been made in the 
work under the charge of the dyeing and leather experts, though a central 
institute for dyeing, weaving and metal work in Madura is under construc¬ 
tion, and a tanning and leather school has been in existence for some years. 
After Ihe outbreak of war, the Madras Government thought that an effort 
should be made to take advantage of the temporary cessation of foreign com¬ 
petition to start ‘ new industries and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling were attempted, but unforeseen difficul¬ 
ties arose from inability to obtain plant and the services of suitable experts. 
The glass experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery, did not 
advance, beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis¬ 
factory experiments with a number of Indian woods, the pencil factory set up 
in Madras has achieved considerable success with cedar wood imported from 
British East Africa. 

In Bombay, an Advisory Committee was appointed in 1915 to report on 
suph schemes as were submitted for its approval, and advise the Government as 
to the support which should be extended to these. At the, beginning of 1918 
this committee was dissolved at its own suggestion and replaced by a Director 
of Industries. 

In the Central Provinces, the Director of Agriculture. in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries. The staff of his department included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to local artisans in wood and metal. In 1917, a separate officer was temporarily 
appointed as Director of industries. 

In almost all provinces, the Departments of Co-operative Credit assist 
cottage industries to organise, finance, purchase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 

111. Industrial surveys were undertaken at various times between 1899 
and 1914 in Bengal, the United Provinces, the Punjab and the Central Pro¬ 
vinces. The Bengal Government in particular carried out no less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of these surveys was made by officers with technical knowledge of any 
industry, and they were all confined to a description of the various provinces 
from an economic point of view, including superficial accounts of organised 
industries and more detailed investigations of small and cottage industries, with 
descriptions of processes, rates of wages, cost of raw material, and prices of 
and demand for products. The reports usually include proposals on very general 
lines for the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purposes as 
reviews of the existing industrial position, and as affording a basis for the 
organisation of a local Department o f Industries. Expert examinations of 
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particular industries also have been made in Bombay, but the publication of 
the information so acquired has not had. much, if any, practical influence on 
the public. 

This account-of the efforts made by Government for the improvement of 
Indian industries shows how little has been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Such experience as has been gained in the few attempts 
which have been made by the Imperial and the Local Governments is chiefly 
of a negative character; much valuable time has been lost, during which subs¬ 
tantial advances might have been registered, and the outbreak of war, which 
should have proved an opportunity to reap the fruits of progress, has served 
mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 

THE ORGANISATION OF SCIENTIFIC AND TECHNICAL 
SERVICES AND THE PROVISION FOR RESEARCH 
WORK IN INDIA AND ABROAD. 

112. In the course of our tours we visited the Forest Research Institute Existing position 
at Dehra Dun, the Agricultural Research Institute at Pusa and the Indian ”^ rctl worl£ 
Institute of Science at Bangalore. We also inspected the laboratories and 
equipment for research work in the Agricultural Colleges at Cawnpore, Nagpur, 

Coimbatore and Lyallpur. Further we made a special point of ascertaining 
what facilities existed under the Education'Department in schools or colleges, 
under other departments of Government or privately, for research work, which 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute, and to what extent it was considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value # of the work which has already been 
done in the organised laboratories, and by the absolutely unanimous opinion 
which was expressed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face with 
unsolved problems, requiring scientific investigation on an extended scale. 

On the one side, we saw the results accomplished by enthusiastic scientists, 
which, regarded from the purely economic aspect of the question, have added 
enormously to the productive capacity of India; on the other side, we were 
told by forest officers, agriculturists and indigo planters, engineers and manu¬ 
facturers of the limitations placed upon the development of their work and the 
frequency with which they were brought to a standstill by a lack of knowledge 
regarding matters which could only be ascertained by systematic research 
work. Such success as has been attained by the Institutes at Pusa, Dehra 
Dun and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific problems 
urgently calling for solution, and those which were likely to yield immediate 
results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific 
research; but in relation thereto, attention should be forcibly drawn to the 
striking success obtained by those officers in Government departments whose 
position has enabled them to specialise in their work. 

113. As industries conducted on modern lines, with facilities to keep abreast Scientific advice 
of developments in other countries, require technical as much as commercial an essential 
experience and efficiency, it is desirable that each scheme should be examined a^eWne*/ 0 
by appropriate technical specialists before Government grants concessions or 
promises in advance any form of support to a new industrial enterprise. The 
absence of such, technical officers and the consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to undue hesitation in granting reasonable concessions. Frequently, 
therefore, there has been displayed by Government officials an apparent 
indifference to industries, which has been confirmed in the public mind 
by the absence of any openly expressed policy of encouragement. 
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The maintenance of a staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
and most promising field is in connection with research work on the raw 
materials of the country, especially on the vegetable products. As a 
consequence of the maintenance of a well organised, though small. 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at its command, in the Geological Survey officers, 
a corps of specialists who can be relied on for the necessary advice as 
development proceeds. 

114. In the case of vegetable products; however, which occur in such 
enormous quantities and great variety, comparatively little work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for the investing industrialist. Sir George Watt* has 
gathered together a mass of material which, in bulk, is evidence of 
the great amount of work done by him and by many other workers, 
official and private. But examination of the data concerning any product 
of probable commercial value generally brings into noticeable relief our 
ignorance of the very facts that are necessary for satisfactory industrial 
enterprise. 

Samples of vegetable products have been examined by scientific workers, 
either in India or abroad ; chemical analyses and other tests have been made ; 
but often there is a doubt as to whether the samples were representative, whether 
they represented the'plant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the material occurs in 
quantities that would permit of economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are such as to justify capital 
outlay. Data such as these are necessary before a wise investor will risk his 
money in an industrial enterprise that depends on the maintenance of a 
supply of raw material of the right sort obtainable under favourable 
conditions. 

« 

115. These data, it is true, can be obtained by any private individual or 

enterprising company, but it is important to remember that the individual or 
company, who undertakes “ prospecting ” work of any kind, expects very 
properly to be paid for each successful find much more than its actual cost: 
he must cover those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes charged with the expenses 
of those that are abandoned, the capital is correspondingly “ diluted ”, and 
the industry is handicapped. ' 

for most industries, it is not the chief raw material that gives the wise 
investor anxiety so much as the accessories. Thus the expert prospector of 
one substance may find his favourable results of no use, without favourable 
results of a wholly different class. Further, for general industrial progress 
the manufacturers of India must be in a position to make use of the results 
of work done elsewhere; but to apply them to local conditions is often by 
no means easy. In some instances, the information available is designedly 
left incomplete and gaps have to be filled in by trials and experiments, whilst 

*Commercial Products of India**, published u’jder the authority of the Secretary of State for India by 
John Murray, 1908, which is a short edition revised to 1908 of Watt*s “Dictionary of the Economic Products 
Of InS».’ s —Calcutta, 1885—1899. 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and difficult character. 

Between the first stage of the inception of an industrial undertaking and its 
actual realisation there is usually a necessity for scientific and expert control. 

Much money in the past would have been saved, if the importance of these 
preliminary investigations had been realised. Ordinarily, no firm can afford 
to risk the cost of employing the various experts so required in an uncertain 
venture. This is more appropriately the business of the State, and the survey 
of its natural resources should be undertaken systematically, not in the form 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps. The 
best intentions on the part of Government and a wise policy of industrial 
encouragement will never have their full value, unless preceded by a systematic 
survey of the country’s natural resources. Private enterprise, however, will 
follow in a healthy form and with little artificial stimulus, when sufficient 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey on a credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from about 1905 of scientific specialists in agricultural research, demonstrate 
the wisdom of investing in modern science, and indicate also the opportunities 
that have almost certainly been missed in - many other ways that affect 
the prosperity of the people and the revenues of the State. We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to industrial development. 

116. We have discussed with various witnesses the form of classification Existing lack at 
and organisation most likely to be effective for the scientific services of a country organisation in 
of the size and varied character of India. The problems of pure research 

require a high degree of specialisation, which will become more pronounced 
with the development of the sciences generally. For the practical application 
of the results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India has at times had the benefit of both types of scientific men, 
and for want of official co-ordination has often suffered-from both. 

In addition to a general deficiency of scientific and technical officers, there 
is a noticeable absence of anything approaching a natural classification of the 
various classes of experts employed. Scientific and technical officers are 
employed, sometimes as whole-time officers in an organised and graded service; 
at other times as experts on short-term agreements. There is a general want of 
unif ormity and an absence of system about their functions, powers and terms 
of service. We have found the scientific experts forming heterogeneous 
groups, with no uniform conditions of service, with no definitely established 
policy or precise limits to their activities. The result is waste of money in 
duplicating equipment, absence of combined effort to form satisfactory reference 
libraries, overlapping of research work on some questions with consequent 
neglect of others, absence of authoritative check as to the value of results, 
confusion among the general public, and a disconcerting variety of isolated or 
short-lived serial publications. 

117. If one takes any single science, say, zoology, the problems that arise 
may be referred, in a purely haphazard way, to any one of many zoologists—to 
an officer working under the Forest Department at Dehra Dun, to any one of the 
various kinds of zoologists employed by the imperial or provincial Agricultural 
Departments, or at the Indian Museum at Calcutta. Not one of these officers 

10 i. 
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has any regular means of knowing what the others are doing ; there is no one to 
check his results, and no one journal to which outsiders can refer as covering 
the whole range of zoological research activities in India. The zoological staff 
of the Calcutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more official zoologists outside than within the 
new department, which consists of only four zoologists. 

The members of the Botanical Survey of India are only five in number, 
but all are largely occupied with extra-departmental duties, while a far 
larger number of official botanists are employed in quite other departments. 

Bor the various chemical problems that are essential to industrial 
development in the country, this form of organised contusion exists even on a 
larger scale. Chemists are employed by the various provincial Agricultural 
Departments, but some of them we found to be occupied with problems like 
dyeing, paper-pulp making and the extraction of drugs, being apparently 
unconscious of what has been done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near ‘Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under the Director of Industries in Madras, and another under the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or two metallurgical chemists are engaged 
as inspectors of steel at Kalimati. Chemists are employed in the Medical 
Stores Department, in the Mints, in the Porest Department, under the 
Superintendent of Local Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to be no definite conditions governing the 
reference of chemical problems to the Imperial Institute in London. Most of 
these chemists may be required to give authoritative advice on any branch of 
chemistry; they are in isolated posts, generally with no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not within any one’s powers to obtain a collective opinion on any 
chemical question. The permanent official establishments are also supple¬ 
mented at irregular times by the employment of temporary experts, on the 
apparent assumption .that India has insufficient problems to occupy the life’s 
work of one man in connection with such large industries as silk, tanning, 
glass, glycerine, paper-pulp, and soap. 

• Apart from the dissipation of energy due to this unorganised variety, the 
employment of isolated experts, whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial pay than one of unknown prestige. 
Many of the scientific specialists quickly reach their maximum salaries, and, 
witnessing the gradual rise in pay and position of their contemporaries in 
other services, naturally grow discontented, and consequently become of 
reduced value to the country. In view of the fact that no quantitative 
standard can be established to gauge scientific research, no one can say what 
the country loses by discontent among its scientific staff. 

Classification of 118. There are two principal ways in which scientific officers can be 

scientific officers. c i ass ifi.ed, viz., (a) by taking the single science subject as the main bond of union, 
or (6) by taking the application of the various sciences as the line of primary 
grouping. The Geological Survey and the Agricultural Departments ;are our 
most satisfactory cases to illustrate each method of classification—the science of 
geology is the.bond in the first case, and the application of such sciences as 
entomology, botany and chemistry to agriculture in the second. 
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The Geological Survey is organised and equipped to deal with all problems ( a ) The science 
connected with the development of our mineral resources, namely, the various as the bond : 
branches of pure geology required to complete the general geological map of 08108 

India, mineral statistics, information regarding mineral occurrences, and the 
conditions under which prospecting licenses and mining leases are granted. 

The department touches on public education by making its reference museum 
accessible to the public and by lending officers for short periods as college 
professors. Three advantages have followed from this compact structure:— 

1. Everybody in India, whether an official or a private person, knows 

exactly whether a definite problem does, or does not, come within 
the province of the Geological Survey; 

2. The activities of its officers can never overlap those of another 

department without being- noticeable, while no other official, 
either of the Government of India or under a Local Government, 
can pose as an authority on mineral questions without obviously 
trespassing on the functions of a recognised and established 
department; 

3. To the rest of the scientific world a member of the Geological Survey 

always retains his caste as a geologist, and the director of the 
department occupies ex officio an honoured position. 

These circumstances add to the prestige of the department and tend to 
foster an esprit de corps, which lends an additional attraction to the service. 

The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of their kind in 
India, enable it to enjoy the benefit of a monopoly in making exchanges with 
other institutions abroad. As a result, it possesses one of the most satisfactory 
reference libraries of its kind. This feature is one of very great importance, 
for it is difficult to over-estimate the value to the department of the certainty 
with w'hich an officer can rely on his library in following up a line of research in 
any branch of pure or applied geology* 

The scientific officers of the Agricultural Department are bound together (6) Application ol 
by the fact that their various sciences are applied to agriculture. At the Pusa sciences 83 the 
Research Institute the scientific officers include mycologists, economic botanists, culturaLtmd^" 
entomologists, bacteriologists and chemists. In each of the provinces, one finds, Forest Depart- 
in addition to one or two recognised agriculturists, representatives of some one ments. 
or more of these accessory varieties of scientific officers. We have been 
impressed with the high quality of officers who have been recruited in this way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have better prospects than the 
Geological Survey officers; but their official prospects are limited to the 
disappointingly short and blind alley into which they entered at an age too 
young to consider the ultimate aspect of this question. On the other hand, 
there is no check on the quality or quantity of work done by the various 
provincial officers. The chemist, the entomologist, or the botanist of each 
provincial Agricultural Department is a law unto himself, and is without 
the stimulating influence *of other mqp of the same scientific caste. Although, 
for example, there is a principal for the Agricultural College at Coimbatore, 
the scientific officers associated with him, namely, an agricultural chemist, 
an economic botanist, a mycologist, and an entomologist, form, for research 
purposes, separate departments, each being free to communicate direct with 
the Director of Agriculture for the province. 
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Some of these specialists find it necessary to publish their results in extra- 
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with (german vegetable pathologists 
than with his colleagues in the Agricultural Department of India. 

A perusal of the list of agricultural publications in India shows the wide 
field of literature over which the agricultural research worker must range 
before he can be certain that he has discovered the latest and most up-to-date 
information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions:— 

I. Those issued by the Imperial Department of Agriculture:— 

1. The Agricultural Journal of India. (Quarterly.) 

2. Memoirs. (Occasional) in series, such as Botanical, Entomological, 

Chemical, Bacteriological and Veterinary. 

3. Bulletins. 

4. Annual Reports, viz., 

(i) Scientific reports of the Pusa Agricultural Research Institute, 

(including the Report of the Imperial Cotton Specialist). 

(ii) Report on the Progress of Agriculture in India. 

(iii) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Besides these there are Proceedings of the Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books. 

II. Those issued by provincial Departments:— 

(1) Annual Reports on the administration of the provincial Veterinary 

and Agricultural Departments. 

(2) Annual Reports on. the working of the Agricultural Stations. 

(3) Occasional leaflets and bulletins on special subjects in English or 

vernacular for the use of cultivators and others. 

(4) Magazines on popular lines in English and vernacular, either 

conducted by the department or under its patronage. These are 

monthly or quarterly, and are designed to keep the cultivators of 

the province in touch with the work of the department. 

At the Porest Research Institute, Delira Dun, we found a forest economist, 
a chemist, a botanist, a silviculturist, and a zoologist, each working on his own 
special lines under a senior Forest officer as Director of the Institute. It is the 
business of the Forest Economist to detect, if possible, ways for bringing the 
forest products into greater use for the various technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufacture, the attraction of 
drugs, essential oils and perfumes, besides having a knowledge of the various 
uses to which special kinds of timber can be devoted. His activities cover a 
field nearly as wide as that formerly attempted by the Reporter on Economic 
Products to the Government of India ; and, even if the range of subjects which 
he is supposed to know were possible to any human- being, he would quickly 
realise that, by devotion to his special work, he must sacrifice his prospects of 
promotion to the higher posts in the Forest Department. There is also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he can 
follow to the stage of establishing an industrial proposition that would justify 
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commercial enterprise. His results, obviously, ought to come under review 
by a chemical service, which would include chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their commercial value, and 
thus facilitate the exploitation of the raw products, either departmentally or 
through chemical manufacturing companies. 

119. Before balancing the relative merits of these two systems of grouping Effect o! systems 
scientific officers, it is necessary to take into consideration the way in which ^Sawem- 
Local Governments may be affected by the adoption of either. There is no men ^ s> 

doubt that the second system of grouping officers, according to the practical 
application of their special subjects, lends itself more easily to the immediate 
requirements of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the range of its existing functions could not be undertaken by any Local 
Government, except by the institution in its province of another department 
of practically the same size ; for the department is no more than large enough to 
include the necessary variety of specialists, together with an allowance for 
casualties, unsatisfactory recruits, and leave. On the score of expense alone 
provincial duplication in this way would be impracticable. Local Governments 
naturally desire to have control of the scientific officers working in their 
provinces ; they believe that their interests are not always sympathetically 
considered by the heads of imperial departments ; and the problems awaiting 
solution are so numerous that no imperial scientific department, as now under¬ 
staffed, can satisfy the demands of Local Governments. 

120. Whilst admitting the danger of imperial scientific officers neglecting Arguments in . 
the immediate demands of Local Governments, we consider that the balance of gcatiSi^^the 
advantage is distinctly in favour of grouping these officers by their principal science ^ the 
subjects in imperial services, while providing arrangements for recognising the bond, 
provincial claim to paramount authority in applying the results of scientific 

research. Our reasons are shortly these :— 

[a) The functions of scientific officers are advisory, rather than execu¬ 
tive. Consequently, quality of work is more important than 
promptness of action, and technical efficiency should be con¬ 
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may be harmful. 

(&) It is not difficult to organise an imperial service so that some of its 
officers are placed temporarily under the orders of Local Govern¬ 
ments or other departments for special investigations of local 
value or as consultants. 

(<?) Some Local Governments are too small to maintain anything like 
the required variety of scientific officers, or even of the equip¬ 
ment required for research work; they- must always rely on an 
imperial staff. 

(d) Local Governments cannot offer the prospects necessary to attract 

the best type of scientific man; they have no check on the 
quantity and quality of his work, such as is possible in a large 
service with a distinguished chief ; they cannot create a reference 
library nor the atmosphere of science, without which most 
scientific men fail to work and flourish. 

(e) The chief grievance'of Local Governments is due to the fact that 

hitherto the Government of India has never had a staff sufficient 
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to meet the urgent problems of the provinces. The cure for this 
is obvious and simple ; the scientific services hitherto have been, 
through failure to appreciate their full value, starved financially. 

(/) When a provincial scientific officer is found to be unsuitable 
in. any post, it should be possible to effect a change by his return 
to the imperial reservoir, -where his idiosyncrasies can be 
accommodated. Under the present arrangements, an unsatisfac¬ 
tory specialist employed by a Local Government cannot generally 
be dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an expert’s qualifications. 

The constitution of a certain number of scientific services based on the 
assumption that the science itself is a chief link between all members, does 
not prevent the formation of departments, either imperial or provincial, where 
the application of various sciences is the chief bond of union. To take a 
single scientific service as an example, many of the problems of tanning are 
mainly chemical, but the technical difficulties in connection with the industry 
are so varied, the field for research is so promising, and the duty of training 
young men to qualify technically is so pressing, that we do not hesitate to 
recommend a special department to develope an industry in which India is 
conspicuously well supplied with raw materials of all kinds. There is no 
reason why a department of leather technology, composed of different specialists, 
should not borrow one, two or more chemists from the Chemical Service, 
keeping them for long or short periods according to the nature of their 
work. Similarly, the Geological Survey, the Forest Department, the Agricul¬ 
tural Department and some of the provincial Departments of Industries 
might obtain the necessary chemical experts by the seconding of appropriately 
specialised chemists from the general Chemical Service. 


Proposed organ¬ 
isation (or an 
Indian Chemical 
Service. 


121. The science subjects that have a direct bearing on industries and 
seem especially to merit official organisation along lines similar to those of the 
Geological Survey are chemistry, botany, and zoology. Taking chemistry 
first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (a) agricultural, 
(b) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many of the problems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, where agriculture is so extremely important, to give this branch of 
chemistry special consideration. The organic chemists would be occupied 
largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many of these officers would be eligible to 
officiate in the agricultural group. The mineral chemists would include 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some laboratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
in physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganic and organic substances. It seems 
to us that Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the chemists 
would be under the control, for scientific purposes, of a senior officer who 
might appropriately be called Chief Chemist to the Government of India. 
Under him directly would be the staff of the headquarters laboratory, 
including the physical chemists, and the specialists not assigned to provincial 
branches. The 'other three groups would be under the supervision of 



three Deputy Chief Chemists. Junior members of any of the three groups 
would be lent to Local Governments and the principal Government depart¬ 
ments for terms normally limited to five years. They would carry on the 
routine duties required, in some cases including teaching, and would undertake 
certain forms of research with the approval of the head of their, service. 

All results of scientific and practical value would be published in a serial 
recognised as the authoritative publication of the Indian Chemical Service. 

Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian ‘school*. At convenient 
intervals, most or all of the chemists might assemble for a week’s conference, 
which should be open also to manufacturing and private chemists. 

122. For the recruitment of these scientific services, we recommend that Recruitment 
to the utmost extent possible the junior appointments should be made from 0 

science graduates of the Indian Universities, and that the senior and experi¬ 
enced men who will be required to initiate and direct research work should be 
obtained on special terms from England, when such are not available here. 

We recognise that there will, at the outset, be some difficulty consequent upon 
the conditions that will prevail in England after the war, and because of the 
relatively small field of selection which at present exists in India. As develop¬ 
ment of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly 
filled with officers trained in this country. Eecruits for the scientific services, 
especially the Chemical Service, should be obtained at as early an age as possi¬ 
ble, preferably not exceeding 26 years. We should thus secure the University 
graduate, who had done one or perhaps two years, post-graduate work, whether 
scientific or practical, but would not yet be confirmed in specialisation. The 
object of this proposal is to increase the sources of choice, and to make it lesB 
difficult for Government to dispense with the services of a recruit, if at the 
end of his probation he is found to be unsuitable. We assume that the 
requisite degree of specialisation will he secured by adopting a system, 
whereby study leave will be granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment’in a wide field. It will thus be possible, especially 
in the case of the larger services, to substitute a system of recruitment on a 
rough actuarial basis, to cover wastage and expansion, for the present ad hoo 
methods, under which vacancies have to be filled, as they occur, and with 
reference to special appointments, irrespective of the quality of candidates 
available at the time. 

It is not practicable to give a precise estimate of the number of officers 
required and obtainable in the near future. It will be some years before it will 
be possible to obtain the full necessary staff in India. In addition there will be 
similar poBt-war demands made at home and in the dominions for scientific, 
especially chemical, experts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than 
the pre-war rates will be demanded by suitably qualified experts, and for this 
reason, among others, we urge the speedy organisation of our scientific services 
on lines that will permit of training and turning to acoount young Indians 
who are now taking up science with no very definite object in view. 
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The chemists graded as 1st class officer*; and now employed as such by 
Government amount to just 60, with an aggregate salary bill of just under six 
lakhs per annum, chargeable partly to Local Governments and partly to the 
Government of India. There would be no difficulty in allotting profitable 
duties to about 120—130 such officers, with an aggregate annna.1 salary of about 
16 lakhs. 


How effect 123. It would be of little practical value to propose a full cadre under war 

to recomm ^ da** C0I1( ^^ 0ris ’ but the chemical problems awaiting solution are so urgent that we 
tions. 6n " recommeil d the early institution of measures for organising the research work 
of the various official and private chemists who are not already fully occupied 
with important routine duties. It will probably be necessary, at the right time, 
to appoint a special committee, which should include a distinguished chemist 
from abroad, to formulate proposals for the permanent organisation and the 
terms of employment of the new service, and for the location and equipment of 
research laboratories. 


We have described with some detail the kind of organisation which, we 
think, will be necessary for a chemical service, because chemistry is so obviously 
and fundamentally essential to many industries. 


Organisation oi 
the other 
scientific 
departments. 


124. Imperial departments for botany and zoology are already established, 
but, as already stated, they control only a small fraction of the existing official 
activities, although these, in the aggregate, are manifestly below the require¬ 
ments of the country. Although agriculture and forestry show most strikingly 
the need for chemical, bacteriological, botanical and zoological (especially 
entomological) research and routine operations, these sciences appeared to us to 
have sufficient direct and indirect bearing on other industries to justify our 
inviting evidence from appropriate specialists. Among these, there was a 
general consensus of opinion in favour of the formation of imperial services, 
such as that proposed by us for chemistry and that which is already in existence 
for geology. 


In the case of botany, the general opinion of qualified witnesses was also 
in favour of a single compact service, while, in the case of zoology, it may be 
advisable to recognise in a tropical country like India the large demands for, 
and high degree of specialisation required in, entomology. Our object of 
securing the advantages of scientific specialisation without introducing the 
administrative difficulties of subdivision seems to be met by recognising ento¬ 
mology as a distinct administrative unit. 

Mr. T. Bainbrigge Fletcher, Imperial Entomologist at Pusa, has elaborated 
a scheme whioh we have published in full, (Appendix K), for we consider it 
typical of the claims which may be put forward for increased recognition by 
other groups of scientists. In many respects this scheme falls into line with 
what we regard as the most suitable form of organisation, in view of the fact 
that it is not practicable to provide sufficient special entomologists for eaoh of 
the various groups of insects, as well as for the application of the subject in a 
country as large as India. We consider that he has established a fair claim 
for a more thorough recognition of entomology and has given good reasons for 
the maintenance of a minimum staff of 20 superior officers. 

We hesitate to offer suggestions in greater detail regarding the organisation 
of the imperial scientific services for bacteriology, botany and zoology, as we 
consider that the best plan will be the appointment of special small committees 
for the purpose of formulating proposals. These committees might appro¬ 
priately include, in each case, a distinguished specialist from abroad. In our 
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opinion, research work and soience teaching must be intimately associated, and 
there Bhould be a close connection between the organised services that we are 
proposing and the educational institutions of University rank in which science 
is taught. We have already stated that ultimately the services should ho 
mainly recruited from the Indian Universities, and we hope that the Univer¬ 
sities will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either for short periods or perma¬ 
nently. We have little doubt but that the careers which will be open to 
officers in these services will provide them with, excellent opportunities qf 
obtaining a wide range of practical experience, both in research work and in 
industrial methods, and that, for this reason, they will attract many, of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to them, we contemplate that many 
would regard service in, them as preliminary to independent work outside, 
either in public institutions or on private account. At the present time, there 
are few openings for scientific men except those offered by Government; but 
a 9 time goes on and the industries of the country expand, there will be a 
steadily increasing demand for scientific experts on the part of large manufac¬ 
turers. The proposed scientific services would enable this demand to be met, 
and we can suggest no equally effective means of providing for this future need 
so long as Government continues to be the chief employer. 

126. Scientists in the Education Department are at present recruited as Relations of 
members of the Imperial Educational Service through the Secretary of State for sc . 1 t e “^ c offlCers 
special “ professorships ”. This system, although it has advantages over the £(j uca yg a 
former practice, which had less regard to the needs of modern specialisation, Department, 
involves certain obvious drawbacks. The professors are comparatively young 
when recruited, and naturally develope, under novel conditions of, life and 
work, new professional interests which may or may not coincide with the 
interests of their environments. We suggest that certain of the obvious 
drawbacks of the present system would be eliminated by seconding from the 
scientific and technical services suitable officers to act as professors for, say, 
five years in the various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly these: — 

(1) There would be no neces lty to recruit young and inexperienced 

officers through the Secretary of State or appointment b/ards in 
London, and it would greatly increase the prospects of obtaining 
suitable Indians for such posts. 

(2) The professors would have in view a clear idea of the connection 

between the scientific and industrial needs of the country. 

(3) They would remain in touch with their own respective services in 

selecting subjeots for research. 

(4) They would be better able more directly to train students who show 

the qualities that are suitable, as recruits for the imperial 
services. 

(6) This system would have the advantage, of giving a change of occupa¬ 
tion to those who may tend to become stale and narrow through 
uninterrupted continuance in teaching under the same surround¬ 
ings ; while, by transference from the ordinary official service to 
colleges, technical officers obtain an opportunity of renewing in a 
well-proportioned way their general knowledge of their special 
professional subjects, and the practice of teaching will bring them 
into contact with new and important interests, namely, the 

11 A 
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training of young men for professional oareers. As members of 
services that come into contact with industrial life, they will have 
far better opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, ft worked 
judiciously, will result in mutual advantage to the Education Department, to 
the Universities, and to the special scientific services ; it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden¬ 
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of temperament, which may not be foreseen at, or may develope 
after, the time of recruitment; and it offers the small but important advantage 
of helping the colleges to form collections of illustrative samples from duplicates 
that can be spared by the imperial scientific services. 

Position o! 126. We consider that the head of a scientific service should relinquish all 

Boientiftc officers administrative authority over any of his scientific and technical officers who 
serving under ma y j, e transferred for service under a Local Government or under some depart¬ 
ments. ° Vern ” ment of the Government of India. 

We do not think it practicable to formulate rules applicable to all such 
services regarding questions like programmes of research work, inspection of 
results and forms of publication, but we suggest the following general principles 
as necessary to ensure the maintenance of professional standards, with due 
recognition of local administrative authority. 

(1) Whenever it is possible to lay down for any scientific officer a 

programme of research work, the local authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are known to the 
central authority, from wider experience, to be infructuous. 

(2) The head of a scientific service should have the power to inspect the 

scientific work of any of his officers who have been transferred 
to the control of a local authority, but his report should be made 
to the latter, who alone would retain the power of interference. 

(3) Reports on research investigations, of a kind ordinarily suitable for 

publication, should be reviewed by the head of the scientific 
service concerned and should not be published without his 
consent. Ordinarily, such reports should be given their first 
formal publication in the recognised journal of the scientific 
service. This rule will not prevent the issue by the local authority 
of administration or operation reports, or the local reprint for 
popular use, either in full or in abstract, of papers already 
formally published in the authorised journal of the scientific 
service; but it must be remembered that local and popular 
journals will not ordinarily be recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there¬ 
fore, to maintain the position of the authorised central journal, 
and to ensure its being made as nearly as possible a complete 
and authoritative record of scientific results; such a central 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptation or excuse for publishing in foreign journals. 
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Research Work in India* 

127. The preparation of an extensive programme of research and the Relations 
employment of a number of officers on the solution of problems involving large 
possibilities to private trade necessitate the consideration of the relations 
between these officers and the industrial interests which they are intended to 
serve. The following points will certainly arise 

(1) The nature of the assistance to private enterprise and the extent to 

which it should be given. 

(2) The publication of the results of work, whether forming part of the 

regular programme of a Government department or undertaken 

on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 

officers employed by Government. 

(4) The payment of fees for work done on private account in Govern¬ 

ment research laboratories. 

(5) The best means of encouraging private firms or individuals to set up 

on their own account as consultants. 

We have considered these suggestions carefully and discussed them with 
various authorities during the course of our tours, and agree that the following 
general rules seem best to suit conditions as they exist now in India. 

(1) Specialised research institutions and laboratories, such as those belong¬ 
ing to the Borest and Agricultural Departments, will generally not be in a 
position to take up work on private account. In the case of the former, almost 
all the work is already done for Government, which is by far the largest forest 
proprietor in the country ; in the case of the latter, the individual agriculturist 
works on a small scale and on a non-competitive basis. On the other hand, the 
Indian Institute of Science and the various research institutes that have been 
suggested will normally be employed on a great variety of problems 'received 
from many sources, and there is no reason why applications for assistance from 
private persons should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage bond fide 
applications for assistance and information. 

(2) Of the advisability of the publication of the results of research in pure 
science, there can be no doubt; and generally there is no disadvantage result¬ 
ing from the systematic publication of the results obtained in what may be 
termed ‘non-competitive’ development work. The matter is altogether 
different, with industrial researches which may yield results of great pecuniary 
value to the possessor, so long as they are in the nature of a monopoly, but may 
often lead to competition injurious to him directly they become public property. 

We consider that the results of all research work carried on in Government 
institutions should be regarded as the property of Government. The decision 
as to the expediency of publication or otherwise should rest with the controlling 
authorities; and it will be desirable in the interests of all concerned to reach a 
clear understanding, at as early a stage as possible, on this subject in each case. 

We desire to lay stress upon the fact that instances may often occur in 
which it may be found undesirable to publish broadcast the result of industrial 
research, without in any way precluding its confidential communication to 
persons who may be interested in it, or who may be in a position to make 
pae of it advantageously, 
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The data for research must, in the absence of any definite agreement on 
the subject, be considered to be the property of the applicant, and the question 
of their publication should be governed by recognised professional etiquette. 

We are conscious that the above prescriptions will deter some persons from 
coming forward with requests for assistance ; but these will be as a rule the 
large-scale industrialists, who are in a position to engage private consultants. 
The smaller operator, who will benefit most by this form of help, is usually 
working on a less competitive basis. 

(3) We consider that the scientific services, which we propose to create, 
should be sufficiently well remunerated and should offer sufficient prospects to 
their members to render it unnecessary to engage them on terms other than 
those whioh have been found suitable for such branches of the public service as 
the Public Works Department; that is to say, private work for extra remunera¬ 
tion should not be undertaken without permission, which should only be granted 
sparingly and for exceptional reasons. 

(4) The principles upon which fees should be levied for work undertaken 
for private parties are easily stated. Normally, the cost of such work must be 
paid for on some suitable basis to be agreed upon beforehand. This fee may 
take the form of a lump sum or of a monthly contribution to cover a share of 
the salaries to the members of the staff during the time they are employed on the 
work, or, in some instances, may be a combination of both methods. When a 
private concern desires to engage a Government research officer as a regular 
consultant, the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work should be 
done free of charge. Intermediate cases may occur; but they are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new industries or of existing industries undertaken 
under new conditions, would be the privilege of obtaining not only free 
technical advice, but also the right to have research work taken up on their 
behalf in Government laboratories, without charge. 

(5) The levying of the full cost of work undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the almost 
complete absence of consulting experts in this country whioh renders it 
difficult for Indian enterprises on anything but a large scale to obtain sound 
and disinterested advice. It will be one of tbe functions of the Departments 
of Industries to undertake such work; but the desirability of encouraging 
private consultants should always be kept in view, and the polioy of the depart¬ 
ment should be directed towards this end. The growth of a class of private 
specialists in various forms of technology should, therefore, be stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. We would deprecate the importation of specialists 
on short-term agreements, whenever it is possible to engage the services of 
men already practising in the country; and we recommend as a general policy 
that Government should, as far as possible, offer encouragement to private 
consulting engineers and specialists, whenever this can be done without detri¬ 
ment to the public interests involved. 

128. The scientific services which we have proposed above will contribute to 
the organisation of research work throughout India and the correlation of 
results obtained within their respective sciences. The provision for scientific 
research clearly postulates that of laboratories, and the question therefore 
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arises how those laboratories should be grouped and located. Two main 
suggestions were put, before us in evidence, one that on grounds of economy 
and to create the scientific atmosphere necessary for research on as wide a scale 
as possible, all branches of scientific research should be grouped in a single 
institute; the other, that research institutes should be specialised, so as to bring 
them as closely as possible into contact with local industrial problems. A 
small number of witnesses suggested that research work generally should be 
relegated to a central institute : the Indian Institute of Science at. Bangalore 
is the outcome of the idea that all sciences are sufficiently related to be brought 
into one institute. 

129. But the history of this Institute shows that, where the income is Constitution ol 
limited, research activities must be confined to a single branch of science, if 
results of practical value are to be obtained. Originally projected by the late 
Mr. J. N. Tata with the object of encouraging post-graduate research in pure 
physical science, it has, in the course of a comparatively short career, 
developed a distinct tendency towards the study of problems which are likely 
to lead to results of immediate economic value, rather than towards the 
pursuit of investigations of purely scientific interest. 

The administration of the Institute is somewhat complex owing to the 
fact that it represents so many interests. Its income is derived from the 
original endowment, which yields annually Its. 1,25,000, supplemented by an 
annual grant of Rs. 50,000 from the Mysore State; while the Government 
of India contribute a grant-in-aid amounting to one-h^,lf of that realised from 
the other two sources. The affairs of the Institute are managed by a Council, 
partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. The supreme controlling 
authority is the Governor-General in Council, who exercises his functions 
through the Education Department r‘ but certain powers are also vested in 
the person of His Excellency the Viceroy, who is the patron of the Insti¬ 
tute. 


There are two main departments, one dealing with electric technology and 
the other with chemistry. The latter is subdivided into three sections, each 
under a separate professor. The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the train¬ 
ing of electrical engineers j but the chemical department is given up to research 
work which, though not entirely, is, as we have already stated, chiefly of a 
practical character. The students, though few in number, come from various 
parts of India, and there are at present no signs of undue localisation in this 
respect; but this could not be said of the economic work going on in its labora¬ 
tories, most of which at the time of our inspection had been taken up at the 
instance of the Industrial Departments of Madras, Mysore and Hyderabad. 
The Council of the Institute, through their Director, represented to us that, 
in their opinion, there was ample scope for developments, and that these 
would be undertaken as soon as the income of the Institute permitted. It 
was further suggested that, with adequate support, the Institute might be 
made the centre of chemical research for all India. We agree that it might 
be strengthened considerably with advantage; but we are definitely of opinion 
that its value to the industries of India is reduced by its distance from the places 
in which they are carried on. It is, we conceive, impossible to contemplate 
chemical research for the whole of India in a single institute, especially one 
so far removed from the industries which would be likely to require it. 
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special- 130, India contains, as we have pointed out in Chapter II, a number of 
industrial towns and areas of varying size and importance, which have in some 
cases developed in certain industrial directions. We think that, in suoh 
cases, some of those centres afford the most promising bases for the establish¬ 
ment of specialised institutes of research, where the staff can maintain 
close touch with industrialists and industrial work, and where their investi¬ 
gations will be vitalised by the constant presentation of fresh problems 
of practical interest. While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be seleoted for 
the sites of research institutes, we cannot refrain from drawing attention, not 
only to the great opportunities for research in a wide range of allied metallur¬ 
gical and chemical problems presented by the group of works which are spring¬ 
ing up near Sakchi, but to the special need which they will experience for 
assistance of this kind. Industries like the manufacture of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated 
processes on the application to local conditions and materials of principles 
-ascertained and followed under widely different circumstances elsewhere, are 
far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive; and the 
evolution of their technique tends rather to develope at present in the countries 
which manufacture the machinery with which they are carried on. Future 
progress will clearly be directed towards the introduction of the more refined pro¬ 
cesses which are already in operation in the United Kingdom, and the extent to 
which research is needed in India for the improvement of the textile operations 
themselves is small. There are, at the same time, certain auxiliary chemicals 
required for textile work, and some investigation of the local manufacture and 
use of these is needed. We are in favour of specialised institutes of 
research, but it is clear that the location of these institutes and the selection of 
their groups of subjects are questions not free from difficulty, which require to 
be settled by expert opinion. We consider that the committees which we have 
proposed for working out the organisation of the scientific services, should 
include these matters in their enquiries. 


Research Abroad. 

Dang ers ot 131. Most of the witnesses whose experience entitles them to an opinion 

relying on recognised the advantages of relying on institutions in the country for the 
research abroad, necessary research work on raw materials. In the absence of a sufficient 
number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at the Imperial Institute and 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rarely affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of the work which has been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples examined have not been representative 
of the average material obtainable in commercial quantities. 

3.32. The study of raw materials required for industries can be undertaken 
effectively only by suitable specialists working on the spot, where abundant 
representative material can be obtained and where only the accessory conditions 
that are essential for commercial success can also be studied. This is especially 
the case with vegetable products, which change in nature and, therefore, in 
commercial value at different stages of their growth, and sometimes even 
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daring transport over long distances.' Preliminary tests by specialists in Europe 
may often lead to the detection of materials of previously unsuspeoted value; 
but in such instances it is evident, from the nature of the case, that the collector 
could not have been in a position to know whether his samples were represent¬ 
ative. Unless, therefore, such preliminary results are taken up on the spCt by 
properly qualified workers and are confirmed, condemned or developed, their 
publication must generally become a public danger. 

In order, therefore, to make profitable use of any outside institution for 
researoh, it is necessary 

(1) that the samples to be examined should be selected by a qualified 

authority in India, 

(2) that the results of assumed, industrial value obtained should be sub¬ 

mitted to an appropriate department in India for revision before 
publication, and 

(3) that only specific problems, for which suitable specialists are not 

obtainable locally, should be referred to institutions or authorities 
abroad. 

The practice of referring samples to the Imperial Institute for technical 
examination commenced .with the Reporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Calcutta Museum a collection of duplicates, and (3) published 
for general information the reports received from home. In the absence of 
anything better, this system served a very useful purpose, in spite of the many 
mistakes made. Most of the duties which were attempted by the Reporter on 
Economic Products are now undertaken by scientific officers, especially under 
the Agricultural, Eorest and Geological Survey Departments, and the existence 
of these, specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw materials. The office of the Reporter on Economic Products 
has very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work on 
samples doubtfully representative in character, it is obvious that there is no 
longer any justification for the expenditure of Indian revenues on the Scienti¬ 
fic and Technical Department of the Imperial Institute. 

133. At the same time, there occur, as already indicated, certain questions gp eo { a | case8 j n 
that necessitate reference to specialists abroad, and problems which recur so which problems 
rarely that India alone cannot economically maintain in continuous work the may be referred 
equipment required for their solution. To deal with these relatively rare and abroad * 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. The problems will 
thus be referred to recognised and authoritative specialists, 
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CHAPTER X. 


INDUSTRIAL AND TECHNICAL EDUCATION. 

134. The history of the evolution in the West of new * industrial methods Reasons why 
which culminated in the rapid and striking changes of the latter half of the ^ no * 
eighteenth century shows that a large part was played therein by the educated industrial 
as well as by the capitalist classes. The encouragement of scientific research evolution of 
and its practical application by the Royal Society, and at a later stage by the West. 
Society of Arts, was closely paralleled by the fresh industrial ventures cons¬ 
tantly being set on foot by merchants and other persons with capital at com¬ 
mand. When the results began to reach India in the shape of machine-made 
imports, the movement had passed beyond the stage where imitation might 

have been easy and where the gradual evolution which had taken place in Eng¬ 
land could be readily imitated in India. To create an industrial organisation 
in this country comparable to that of western nations, to build up an industrial 
community capable of working such an organisation, certain positive measures 
were required, including the provision of industrial and technical education 
which we propose to discuss in this chapter. 

135. The system of education introduced by Government was, at the outset, 
mainly intended to provide for the administrative needs of the country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In the result it created a disproportionate number 
of persons possessing a purely literary education, at a time when there was 
hardly any form of practical education in existence. Naturally the market 
value of the services of persons so educated began eventually to dimin ish . 
Throughout the nineteenth century, the policy of Government was controlled 
by the doctrine of laissez-faire in commercial and industrial matters, and its 
efforts to develope the material resources of the country were largely limited 
to the provision of improved methods of transport and the construction of 
irrigation works. Except in Bombay, the introduction of modern methods 
of manufacture was almost entirely confined to the European community. 

The opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly the 
end of the century, and then only on an inadequate scale. The non-existence 
of a suitable education to qualify Indians for posts requiring industrial or 
technical knowledge was met by the importation of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
■were started. Erom this class of labour it was impossible to obtain the higher 
type of artisan capable of supervisory work. The more advanced Indian 
thinkers began at last to appreciate the dangers and difficulties of the position. 

The system of technical education which had grown up on the continent of 
Europe had already attracted the attention of manufacturers in Great Britain, 
and it was natural*that a demand . should be made in India for Government 
to provide similar facilities. Even when the necessity for action began to be 
perceived clearly by Government, the magnitude of the problem was hardly 
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appreciated; it was by no means sufficiently recognised that technical education 
is by itself incapable of creating industries. 

136. It would serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Govern¬ 
ments to provide industrial and technical education suited to the needs of the 
country. The report of the Indian Famine Commission published in 1880, 
(paragraph 103), pointed out in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultural. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the future. The 
necessity for technical education was realised; but the Commissioners were 
instructed that to extend their enquiry in that direction would add unduly 
to the task before them. The publication, in 1884, of the report of the Boyal 
Commission, appointed in England in 1881, focussed the attention of Govern¬ 
ment on the necessity for stimulating attempts specifically intended to develope 
the material resources of India and to render assistance to its artisans in the 
unequal struggle against the products of the factories and mills of the West, 
which had become greatly intensified by the cheapening of transport, caused 
by the improvement of marine engineering, the opening of the Suez Canal and 
the extension of railways in India. In their resolution of the 18th June 
1888, on the subject of technical education, the ..Government of India pointed 
out that the education hitherto provided had been too exclusively literary in its 
bent; that industrial training was required in view of the necessity of securing 
a greater variety of occupations; and that technical education could be pro¬ 
vided with advantage at once for industries which had already reached a 
comparatively advanced stage of development, such as the textile and engineer¬ 
ing industries, though the danger of establishing a system of tr ainin g for 
those insufficiently advanced was noted. The necessity of giving a more 
practical bias to general education was emphasised, and Local Governments 
were incited to take action in these directions. The immediate results were 
small; but the necessity for science teaching in the colleges affiliated to the 
Universities was recognised, and the provision for the technical training of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
the amalgamation of various funds, the Victoria Jubilee Technical Institute 
was started in 1687 to provide courses of instruction suited to the requirements 
of the growing Bombay mill industry. Elsewhere and especially in Madras, 
the provincial efforts were rendered comparatively sterile, owing to the general 
acceptance of the fallacious idea that it was only necessary to provide 
facilities for the acquisition of technical knowledge to ensure the subsequent 
development of industries. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 years 
had been totally inadequate to meet the needs of India and the growing 
recognition here of the necessity for a greater diversity of occupations, to 
absorb the energies of the ever increasing numbers of the educated classes. 
Lord Curzon accordingly summoned at Simla in 1901 an Educational Con¬ 
ference which reviewed the situation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures were taken in the first place to improve the teaching 
of the physical sciences. In this line of education great improvements 
have been effected, and it is now possible, in many of the colleges affiliated 
to the Universities, to obtain efficient instruction in pure science and to be 
trained in scientific methods of enquiry and research. 
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Technical Scholarships Abroad. 

138. The Simla Educational Conference also dealt with technical and Institution ol 
industrial education; but its recommendations were of little practical value 

owing to the dominating idea that it was outside the province of Govern- j or 8 ^ a dy 
ment to take any part in the industrial development of the country, beyond abroad, 
the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was also not recognised by the 
educational authorities at the Conference that, to produce a class of men 
of a thoroughly practical turn of mind, it is necessary that the young 
Indian should be taken in hand at a much earlier age, when the brain 
is more susceptible to external suggestions. The influence of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact with 
constructive activities and taught to use both hand and eye, the more readily 
will he respond to the measures which may be devised to counteract the 
sedentary tendencies of his home life. Almost immediately after the Confer¬ 
ence, the Government of India appointed a Commission to report upon 
industrial education; but the report of the Commissioners was never published. 

A more important outcome of the Conference was the establishment by the 
Government, of India of scholarships to enable Indians to proceed to Europe 
and America for special training. The scholarships were of the annual value 
of £150 and were granted in the first instance for a period of two years, 
which was normally extended for a further year. Prom a statement furnished 
to us, it appears that under this scheme more than 100 students have been 
sent for foreign training, of whom over 60 have returned to India. The 
average cost to the revenues of the Government of India of each student 
who has completed his period of training is about £650. 

In March 1904, an association was established in Calcutta for the advance¬ 
ment of the scientific and industrial educatio^of Indians, the main object of 
which was to enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme, over 300 
students have been sent abroad with the assistance of the association, to the 
funds of which the Bengal Government contributed an annual grant of 
Bs.- 5,000, reduced, since the outbreak of the war, to Bs. 2,500. 

139. The results anticipated from the grant of these scholarships, whether Delects in 
by the Government of India or by the Bengal Association, have only in swtem. 
part been realised. This is due to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was administered. It 

was assumed that it would not be difficult for young men from India to get 
admission into works and factories where they would be given full facilities 
to obtain practical experience of the methods and processes employed, 
and opportunities for acquiring an insight into the business organisation which 
keeps the industry going. It seems also to have been assumed that students 
from India of fair intelligence and good education would be able to take 
advantage of these facilities and assimilate all the information placed at 
their disposal, in a period very much shorter than that which is considered 
necessary for young men in their own country. In practice, it was found that, 
while educational institutions were freely opened to the scholars, access to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries of no great practical importance. A few witnesses 
complained of this difficulty, and similar representations were made to the 
Morison Committee who, in the report on the system of State technical scholar* 
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sliips which they submitted to the Secretary of State in 1913, stated that 
concerns which r possess valuable trade secrets or fear to assist possible compe¬ 
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employes rather than foreigners. This is an attitude which is 
common to manufacturers all over the world, not excepting India. 

The most successful scholarship holders have been those who, with some 
previous practical experience of their trades, were able to profit by the 
courses of technical instruction; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not surprising that many promising students 
h^ve failed to profit by the system, and have found themselves compelled 
to attempt other means of earning a livelihood. Eurther, notwithstanding 
the fact that these scholarships were granted from the public funds for specific 
purposes, no organisation was created to ensure that these purposes were 
achieved, nor was any organised attempt made to help the scholarship holders 
on their return to India. 


Laiooc rules lor 
State technical 
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140. In the light of the experience gained since these scholarships 
were first instituted, the Government of India have recently issued revised 
regulations which should go far to remedy the defects we have pointed out. 
Local Boards of Selection are to be established in each province ; and in the 
selection of candidates, men of business, Directors of Industries and employers’ 
associations are to be consulted. The object in view will be to obtain candi¬ 
dates whose * experience and intelligence * justify the expectation that their 
selection will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office that 
facilities for the acquisition of practical experience can be provided. Educa¬ 
tional qualifications have been prescribed which are generally suitable; but 
these will require some modification to adapt them to the system of technical 
education which we propose. This does not in all cases predicate courses of 
study and instructions leading up to University degrees. 

The advantages of previous training in Tndia are acknowledged in the 
new Government rules ; but the provisions for giving effect to thia principle 
are not in all cases sufficient. 


141. The new rules represent in several most important respects a great 
advance on the previous procedure; but, in our opinion, scholarships should 
not bo granted in those subjects for which India will provide adequate educa¬ 
tional facilities. We may point out, for example, that our proposals in this 
chapter for the teaching of mechanical engineering would render it totally 
unnecessary to send students abroad for general training in this subject. 
Instead, therefore, of allowing, as the new rules do, a scholar to proceed to Europe 
after one year’s training in India, we would prefer that he should go through 
the more prolonged courses which we suggest at one of the large engineering 
shops, and that scholarships should only be granted to men who intend to 
take up some special branch of mechanical engineering which has not yet 
reached full development in this country. As an instance, we would allude to 
the absence from India of electrical manufacturing firms, which renders it 
impossible for Indian students to obtain any real acquaintance with this 
industry except in foreign countries, although the knowledge so acquired would 
be of real value in ordinary electrical practice in India. Similarly, the 
opportunities for training in the textile industries provided by the Viotoria 
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Jubilee Technical Institute in Bombay and by the numerous mills in the 
oountry, should be fully utilised before public funds are devoted to sending 
inexperienced young men abroad. The liberal policy pursued by the Indian 
iron works in regard to training young Indians renders it also probable that 
there will be little necessity to send students abroad to acquire a practical 
knowledge of the metallurgy of iron and steel. 

Further, as will be seen in the subsequent portion of this chapter, we 
contemplate the establishment of much greater facilities for technical education 
and technological training than have hitherto existed, and, when these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a much greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed themselves to 
industrial work. The new rules to some extent favour this idea, but they do not 
sufficiently emphasise the necessity of this limitation. 

We agree with the principle that scholarships should not be awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who oan * secure the co-operation of promoters ’ of non-existent 
industries will have very useful results. We see no reason, however, why 
vegetable oil pressing should be excluded from the list of industries which may 
be studied abroad ; India already possesses a number of medium-sized oil mills 
and will soon have one or more large ones, where specialisation will be required 
on lines that cannot readily be learned in India. 


Primary Education of Industrial Classes- 


142. A factor which has tended in the past to delay the progress of Indian Nec es sity o! 
industrial development has been the ignorance and conservatism of the unedu- primary 
cated workmen. The evidence tendered by employers was almost universally education, tor 
in favour of labour, both skilled and unskilled, that had at least received a 
primary education. This is given in countries with which India will have to 
compete and is a sine qua non in this country also. Some witnesses stated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of artisans, educated beyond the 
primary stage, showed a distinct tendency to forsake their fathers’ callings in 
favour of clerical work, but we think this view must be due to the wrong system 
of education which has been made available. We found that, while the 
employers of labour generally recognised the advantages of primary educa¬ 
tion among their work-people, as tending to make them not only more intelli¬ 
gent but also more self-respecting, yet in comparatively few instances have 
they made serious attempts to impart such education. There are not want¬ 
ing, however, instances of enlightened employers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in Madras this has been done on liberal and efficient lines. 

The industrial bias imparted by the education given there has had the result 
of keeping the pupils in the mills as intelligent and efficient workers, instead 
of leading them to desire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 


But we are not prepared to declare that the education of their labour is a 
duty of employers as such, and while we very strongly endorse the views of 
employers of labour regarding the fundamental necessity for providing some form 
of primary education for the artisan and labouring population, we are opposed to 
any scheme that would compel individual employers to provide such education. 
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This is a duty which, we think, rightly devolves on local authorities and 
on Government, a point which we have more fully developed in Chapter 
XVI, and we need only support the proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
the allocation of grants-in-aid by the Local Governments. Although we 
recognise the practical difficulties in the way of finding a sufficient number 
of suitable teachers, we recommend that Government should consider the 
desirability of introducing as soon as possible into primary schools a form 
of teaching whicli will include drawing and manual training as a means of 
developing in the pupils a practical industrial bias. 

We shall now put forward our suggestions for industrial and technical edu¬ 
cation in this country and we shall deal first with the case of cottage industries. 

Cottage Industries. 

143. The spread of Christianity, especially in the south of India 
among the Panchamas, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
though they required a means of livelihood commensurate with the higher 
social status claimed by them. The great famine of 1877-78 left a large number 
of Indian orphan children to the care of Christian missionaries, and a few 
years later the first of the modern type of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the Tinnevelly district of the 
Madras Presidency, to provide instruction in such trades as carpentry, 
blacksmith’s work, weaving and tailoring, so that the boys might subsequently 
pass out into the world equipped with the means of earning their livelihood. 
The experiment was a success from the promoters* point of view, as the 
boys who had been trained as carpenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School offered a 
career for orphan children and for the children of Christian converts, and it was 
copied in other parts of India, not only by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, these schools met a distinct want; but in 
others, they served merely to satisfy vague local aspirations towards the pro¬ 
motion of industrial education. 

The Mission schools had, of course, their special object in view, but 
other schools which have followed in their wake, have not always 
appreciated the purposes which ordinary industrial schools should attempt to 
fulfil. The training they offer is of little value when it merely consists, 
as it usually does, in teaching ordinary bazaar methods through the agency 
of mistris who are paid much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied by a head 
master or superintendent, who possesses not only a thorough practical know¬ 
ledge of modern methods of handicraft and specialised experience in certain 
branches, but also the capacity to apply general principles to particular cases. 
Such a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of such teaching were seen by us in the case of several of 
the better managed industrial schools. Men of the type required, it is 
true, are rarely to be found inihe country and require relatively high pay. 

A solution of the difficulty seems possible on the lines adopted in the Central 
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Provinces, where the head master of the School of Handicrafts at Nagpur is 
being placed in general control of similar schools, the superior staffs of which 
are selected and in some cases trained by him. Teachers for these schools can 
often be recruited from ex-pupils, 

144. Industrial schools generally have failed to observe the distinctions Recommenda- 
which exist between industries, on the one hand, such as weaving and certain p 0ns 
branches of metal work which come^into competition with organised industries, omnu8SW 
and, on the other hand, trades like those of the carpenter and blacksmith which 

are still, in the main, carried on as handicrafts, even in organised workshops. 

Though as a rule the products of hand-loom weaving are of a different class 
from those of the power loom, the hand-loom weaver directly competes with the 
power-loom weaver, and his success or failure depends in the first instance 
upon the right selection of the appliances which he uses, even more than upon 
the degree of skill which he acquires in working them. It is a comparatively 
simple matter to train an intelligent hand weaver to use improved appliances, 
whereby his output will be greatly increased. The problem is to find an 
outlet for his increased production, and efforts to improve the lot of the hand- 
loom weaver must end in failure, unless attention is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, which 
involve the purchase of raw materials, the selection of suitable designs and 
patterns and the establishment of commercial agencies for the disposal of- 
goods Our more detailed proposals regarding this type of organisation will 
be found in Chapter XVII. 

* 

On the other hand, in schools of handicrafts, the first essential is that the 
pupil should by degrees acquire a thorough knowledge of the craft and manual 
dexterity in carrying out its processes. The tools used are neither automatic 
nor semi-automatic in their action and the quality of the work turned out 
depends entirely upon the personal skill of the workman. The training is 
best given by a graduated series of exercises, and the best results can be 
obtained by an almost total neglect of commercial considerations, so 
far as they affect the disposal of the product. At this stage the quality of the 
work is of more importance than the quantity, and it is only when skill ha* 
been acquired that attention should be concentrated on productive capacity. 

The craftsman who makes his living as a cottage worker requires a different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisation is usually 
needed, and the man will have to work under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a workshop or to attach great importance to what 
may be termed commercial considerations. 

The industrial school is, at best, a defective instrument of education owing 
to the non-commercial conditions under which it must necessarily be carried on. 

In spite of this, it seems to be the only means by which the indigenous artisan 
can be trained ; though, in the past, through his ignorance and lack of educa¬ 
tion, and through the imperfections of their equipment and teaching staff, 
industrial schools have failed in the majority of cases to achieve any appreciable 
results. While, therefore, they are institutions to be encouraged and developed 
within the limits just specified, we regard them as altogether unsatisfactory, if 
employed to train artisans for organised industries. 

145. In the Madras Presidency, the industrial schools are under the control Control o! 
and inspection of the Director of Industries. In the United Provinces, the'jj^^J** 

schools are still attached to the'Education Department, but are inspected by the 

13 
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Director- of Industries who practically controls them. In tho Central Provinces, 
the only school visited by us was under the Department of Agriculture and 
Industries. In Bengal, Bombay and elsewhere, the Education Department still 
controls industrial education. In some cases, special inspectors have been 
appointed. The absence of any direct means of keeping the schools in touch 
with the cottage industries of the districts in which they are situated is very 
noticeable. The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Education to that of Industries. Our general 
views on the important question of the control of industrial and technical 
education will be found at the end of this chapter (paragraphs 177-179). 


Organised Industries- 


General 

principles 

affecting 

the training of 

men for 

organised 

industries. 


146. We shall now put forward our recommendations for the training 
of men for organised industries. We shall discuss more particularly the 
training of the supervisor class, in view of the "fact that under present conditions 
there is a far greater lack of Indians qualified for such positions than of Indian 
artisans and operatives. Though it is true that the supply of these latter is 
generally insufficient and that their skill and intelligence require improve¬ 
ment, the main remedy needed is the provision of an incentive to excel, which 
can be given only through a general improvement in their conditions of life. 
We sliaii, however, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can be applied, as opportunity 
offers, to the case of other large-scale industries.- 

Before framing our proposals, we find it necessary to point out in what 
ways the various industries differ, from the point of view of the training which 
will be required by the persons who will engage in them as supervisors.. We 
may explain, in the first place, that the method of recruitment in force in 
England, where industries have gradually grown up by natural evolution, is 
not yet possible everywhere in India. The supervising staff in a large number 
of English industries is recruited entirely from one or other of two sources— 
from artisans who have worked their way up, obtaining the necessary 
theoretical knowledge by private study or in evening classes ; or from young 
men who have some connection with the industry and have taken a course 
of special teaching, follow'ed by or combined with practical training in the 
factory. It.is very exceptional for a person unconnected with the industry to 
attempt to-enter it. We believe that circumstances are not the same in certain 
other countries with equally advanced industrial organisations; that these 
possess a more complete equipment for practical and theoretical training outside 
the factory, and that persons with no previous association wdtli the industry 
are frequently admitted into it after passing through training institutions. In 
the case of engineering, on the other hand, it is common in England for pupils 
and apprentices to enter the shops without previous connection with the 
industry. When we come to discuss the various forms of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from the 
ranks of the workmen or of the educated classes connected with the industry 
the recruits wanted for the control of existing or future undertakings. The 
former are at present too uneducated to vise; the latter are to a large extent 
non-Indians, and are in any case few in numbers. We shall therefore require 
special arrangements to supply candidates for supervising posts with the 
practical training in the factory which, in the case of so many industries 
in England, is obtained almost automatically. 
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We must remember, in the first place, that successful supervision implies a 
knowledge of business, including such questions as the control of labour, and 
these can only be learned by actual experience. In the next place, they require 
that a man should, especially in the earlier stages of commercial employment, 
submit to long hours and bard conditions. In some cases, he can accustom 
himself to these during the period of training, and, wherever possible, he 
should be compelled to do so. 

147. From the point of view of the actual training, we may divide industries Classification ot 
into two classes:— (1) those in which long practical experience is necessary industries for 
for the supervisor to estimate the working conditions and judge whether the P'* r P? ses °* 
quality and output of the work is satisfactory; and (2) those where, on account of 
the automatic or semi-automatic character of the plant, or of the simplicity of 
the processes, the necessary knowledge can be more quickly acquired. As 
instances of the first class, we would refer to such branches of mechanical 
engineering as repair work or the making of machinery; the manufacture of 
pottery and glassware; textile work; tanning; and mining. We shall call 
these manipulative industries. The manufacture of sugar and chemicals, and 
oil and rice milling are examples of the second, which we shall entitle non- 
manipulative or operative. The first class of industries usually require a 
training in industrial concerns; hut, in some cases, e.g., textile work, they 
are carried on under conditions which make it difficult for the ^learner to 
acquire the necessary knowledge in the works themselves, and they can be 
learned more easily in instructional factories attached to schools. In this 
latter case, it must be remembered that practical training given in a school 
does not offer the student the opportunity of accustoming himself to mill 
conditions and of acquiring experience of mill management; though the greater 
facilities for learning more than compensate for this, these deficiencies must be 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not be acquired at a very early stage in his career. A 
sugar-works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which he can acquire 
in a teaching institution, in mechanical engineering. He then goes as a 
ohemist. to a sugar factory or chemical works, and gradually familiarises 
liiinself with the general work of the factory, till he is qualified for more 
responsible posts. He neither requires, nor as a rule obtains, any special 
manipulative skill. A master-tanner’s training is also very largely in a 
special branch of applied chemistry; but he requires some degree of practical 
experience of the industry, especially in the .currier’s shop. But we must 
again emphasise the fact, that actual works experience must be obtained at 
some stage or other in the student’s career, and this can only be given in a 
factory working under commercial conditions. A man who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also _ be earning his living as a works chemist; but that does 
not affect the principle. We desire further to point out that in manipulative 
industries carried out on a comparatively small scale, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide what we consider the ideal form of education, i.e;, the properly 
controlled training of apprentices in the works, with theoretical classes 
attached The small-scale glass works, which exist in India at present, produce 
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only a limited range of inferior articles; a large modern glass works could not 
only provide for the systematic training of apprentices for all kinds of glass 
making and furnish the most effective basis possible for the future recruitment 
of the industry, hut would also be in a far better position to resist foreign 
competition. The engineering industry is, fortunately, on a different footing. 
But for most other manipulative industries, the only way in which practical 
training can at present be provided is by means of a small factory run on 
non-commercial lines—a method which is exceedingly costly. It may be 
necessary in certain special cases to have* recourse to it, but it is vastly 
inferior to the systematised training which can be given to groups of apprentices 
in large works with provision for theoretical courses alongside. 

148. We have, therefore, to provide for the following classes of higher 
industrial training:— 

(1) Training for manipulative industries in works large enough to 

employ a number of apprentices, for whom theoretical teaching 
can be provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for manipulative industries in 

technical schools, with workshops or instructional factories 
attached. This method would he adopted in cases where there 
were no works available on a large enough scale, or where, as 
in the case of the textile industries, the necessary technical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depend on the degree to which manipulative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factory, probably on a very low salary or as a 
pupil. 

(3) Technological training for non-manipulative industries, which 

would be given in a teaching institution, where a student would 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which the particular branch of technology selected 
by the student may indicate as necessary. Such a course of 
training will often of itself create a wage-earner; but further 
experience is needed if the student wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely rigid. 
There will be cases on the border line, which may be dealt with in one class or 
another, as local or personal convenience may determine. It will be possible 
also in the case of class (2) to group together in one teaching institution the 
training or some part of the training required for industries practised on a 
small scale. 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first with training in mechanical engineering, which is the most 
important need at present for India’s development, and for which, fortunately, 
the facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
establishing the instructional factories to which we have alluded, although 
remarks will be found on this subject in Chapter XIV. But the advisability 
of providing this form of training in the case of any particular industry or 
province will depend on local circumstances, and it will be for Departments of 
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Industries to decide each case on its merits. We shall put forward our sugges¬ 
tions for training in technological chemistry, which we propose should be given 
in certain existing collegiate institutions. These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a grounding 
in mechanical engineering, which will be sufficient for men of the class we 
have in view. We shall next explain our conclusions regarding the Victoria 
Jubilee Technical Institute, Bombay, which provides both technological and 
technical training; and then, after putting forward our views on mining and 
metallurgical teaching, we shall discuss the measures required for the control and 
co-ordination of the various forms of industrial, technical, and technological 
training, and for bringing our training institutions into touch with employers 
of labour. 

]49. We may now discuss the question of the instruction of artisans for Training of 
mechanical engineering. Looking forward as we do to a very great industrial artisans * 
expansion in the immediate future, we think that the present arrangements 
for the training of artisans are totally inadequate, and that it is essential 
that steps should be taken as early as possible to provide a much better training 
for many more boys. We were much impressed by the great possibilities for 
training in mechanical engineering in the numerous large railway 
workshops, which are so distributed as to form convenient centres in almost 
every major province of India. Private engineering establishments on a 
large scale, though confined to a few important cities, are also suitable for the 
same purpose. But the system for the apprenticeship of artisans pursued in 
these shops is at present rudimentary. The sons of employes are taken on at the 
request of their fathers and turned into the shops to pick up a knowledge of 
the trade as best they can. They are paid small wages to begin with, and the 
amount is gradually increased as they grow older and more useful. There is no 
regular apprenticeship, and not infrequently the boys are tempted to leave long 
before they ought, by the offer of slightly higher wages outside. We point 
out elsewhere the risk of boys, who have received a little education, leaving 
their hereditary manual occupations for small clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren¬ 
tices by third parties; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much can be done to 
counteract the tendency among promising youths of the working classes to 
seek clerical occupation, by a more liberal treatment in respect* of wages, the 
provision of opportunities for further education, and the institution of a better 
form of agreement. From the time a boy enters a workshop to learn a trade, 
he should be paid wages at least equivalent to what he would otherwise earn in 
the bazaar; from which, in order to secure his regular attendance and to provide 
inducements to him to go through a complete course of training, there should 
be placed, to his credit every month a certain amount of deferred pay; and this, 
under the initial agreement, should only be due to him on the completion 
of a specified period of service, which should usually be about five years. 

Night,schools have proved less successful in India than elsewhere, and even 
in England they are tending to fall out of favour. It should be recognised tbat» 
when a boy has done a fair eight hours’work in the shops, he is not fit to profit by 
class instruction. Every apprentice, therefore, should be given within the shop 
hours elementary technical education suited to the trade that he is learning, 
and he should be taught drawing and mensuration, so that he may at least be 
able to understand a plan and work from it. In targe engineering establish- 
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ments where the number of apprentices justifies the expense, there should 
be a special officer to supervise them and see that in each shop they are 
properly employed. Supervision of this sort is still more necessary in the case 
of apprentices and pupils under training for posts of foremen and engineer 
officers, regarding whom we have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentices will certainly 
desire to acquire a working knowledge of English, which will enable them to 
communicate more freely with their superior officers and will give them access 
to sources of information denied to workmen unable to read and write that 
language. It is only for teaching of this kind, when there is a demand for it 
and it cannot be provided by other means, that evening classes should be 
accepted as a method of imparting instruction to apprentices. 

The system which we have proposed above provides for the attachment of 
teaching classes to a single large shop. There may, however, be cases where 
works, none of which is large enough in itself to form the basis of an educa¬ 
tional unit, exist sufficiently close together to form a group; and here, we think, 
teaching classes may be provided in a common school conveniently situated for 
apprentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented. We think that this system might, when necessary, be extended to 
meet the case of apprentice foremen and engineers. 

160. We received many ’complaints regarding the unsteadiness and 
inefficiency of Indian labour, defects which, so far as they arise from a low 
standard of comfort, we hare dealt with more fully in Chapter XVI. It 
is doubtful if sufficient inducements in the way of pay are yet held out to 
men to become really first-class artisans. To reduce the difference between 
the pay of the skilled workman and the foreman, and so lessen the cost of 
supervision, it is necessary greatly to improve not only the skill, but also 
the prospects of the workman, and teach him to regard himself as a 
member of a skilled and respected body. Any means of raising the self- 
respect and social status of the artisan will benefit, in the long run, the 
employer no less than the employed. 

151. Above the skilled workman is the maistry, or foreman, and the provi¬ 
sion for training such men is hopelessly insufficient. We were forcibly struck, 
when visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge- 
men—the noncommissioned officers of the great army of engineering 
artisans. At present these posts are filled almost entirely by men imported 
from abroad. The railway companies are endeavouring to supply this 
deficiency by training European and Anglo-Indian youths, the sons of their 
own employes as a rule, and with fair prospects of success. The effect on 
industries generally of the absence of men of this type is clear from 
opinions which have been expressed to us regarding the comparatively low state 
of efficiency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate 6taff. The continuance of 
conditions which force the industrialists of the country to import so many 
of their subordinate supervising staff is clearly most undesirable. They form a 
serious handicap to progress and militate against the ideal of an industrially 
self-sufficing India. Many men brought from foreign countries are found 
unsuitable on their arrival here; others take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible tor bringing them out. It is common knowledge that no small 
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proportion of the men so imported have to be repatriated at great expense to 
their employers. Mechanics, as a class, are unwilling to leave their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new industries' which we hope to see started. To 
meet this most pressing need, every effort should be made to create a class of 
Indian foremen and chargemen. A difficulty arises in this country from the 
fact that the educational attainments of the artisans are too low to fit them 
for such posts, while the stipends and the prospects offered are not of a nature 
to induce the better educated classes to spend a number of years as workmen, 
though this is the only way for them to acquire the practical experience which 
is essential, if they are to be in immediate charge of specialised sections of a 
workshop or factory. The attempts at compromise, which are now under 
trial in several technical institutes and schools, are not likely to meet with 
success, even when, as in some cases, the course of instruction is followed up 
by a few months in a factory or engineering works. Instructional courses do 
not familiarise the students with practical shop conditions, with their long 
hours and strenuous life and the demands which they make on the resource¬ 
fulness and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to stand or 
care to accept as a permanent occupation. Further, the students look on their 
few months’ training under shop conditions as a test to be passed and put 
behind them, rather than as an earnest, of the employment awaiting them after 
training, and the arrangements for the training of students in the shops do not, 
it would seem, really bring them into close contact with the principles under¬ 
lying commercial engineering work. These defects have been recognised to 
some extent, and attempts to remedy them are now being worked out in 
the engineering schools at Lucknow, Bankipore and Nagpur. In these schools, 
the idea is to give an all-round training in the various engineering trades, 
simultaneously with instruction in drawing and in the elementary principles 
of science which find application in mechanical engineering. After a course of 
this kind extending over a period of three years, the pupils are drafted into 
the mechanical workshops, where it is intended that they should specialise in 
some particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshop practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers allover 
the world, that the technical school courses should not precede workshop train¬ 
ing. It is important to remember that theoretical training is doubly valuable 
when given to a student who has in his mind a definite picture of the condi¬ 
tions under which it will be applied. The result of our enquiries convinces us 
that the same system is equally suitable under Indian conditions, and we 
describe in the next paragraph the lines on which it should be worked. 

152. Railway workshops are, as we have stated, in many cases already The training o! 
receiving European and Anglo-Indian apprentices, to whom some degree of ^“®*- 
technical training is given with the object of enabling them to obtain posts as n lmmiwt nn " 
foremen, or, in special cases, even higher appointments. There is, however, a 
noteworthy absence of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be suoh as the educated 
Indian youth will consider consistent with his sense of self-respect; for if this is 
not satisfied, we shall be depriving ourselves of a most promising field of 
recruitment. The arrangements made for Indian apprentices are at present 
inadequate $ and the stipends paid them during the period of training and the 
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Salaries offered on its completion are very much lower than the corresponding 
amounts in the case of Europeans and Anglo-Indians, a fact which is largely 
responsible for the failure of the better educated Indians to take advantage of 
these courses. As regards salaries, we consider that the principle must be 
adhered to that equal proficiency should be equally remunerated. The 
inequality of stipends is to some extent justified by the difference in the 
standard of living between Europeans and Anglo-Indians on the one hand and 
some classes of Indians on the other, though the stipends at present offered to 
Indians assume too low a cost of living to meet the case of the educated middle 
classes. We think the difficulty might be got overby allowing free board and 
lodging to all Europeans and Anglo-Indians, and to such Indians as prefer 
it. To other Indians, a stipend to cover board expenses based on the standard 
of living of the middle classes should be given. Apprentices of all kinds should 
receive a monthly sum over and above the expenses of their board and 
lodging, depending on the length of time they have worked and on their 
efficiency in the shops. We consider that every effort should be made to 
develope the training facilities existing in these shops, grants being given from 
Government funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to attract 
educated Indian youths of the middle class. The precise allotment between 
Government and the Railways of the extra expenditure entailed will require 
further consideration. With the technical school alongside the workshop, it 
becomes possible to provide *an almost ideal course of training. Almost equal 
possibilities for training can -be made available in a few of the larger private 
workshops, and we do not doubt that the managements of these would welcome 
the provision of similar arrangements for the technical training of their 
employes. In discussing the question of training industrial artisans, we have 
suggested the adoption of an apprenticeship system, and we think that a 
precisely similar system should apply to the more advanced class of students 
with which we are now dealing. The regulations for the admission of appren¬ 
tices and for the working of the system generally should secure the admission 
of a proper proportion of Indians and the fair and equal treatment of all 
classes in their course of training, while upholding the authority of the work¬ 
shops management to the fullest extent. The indentures should be for a period 
of four or five years, and, as we have said already, the apprentices should be paid 
wages. Apprentices of this class should start work usually between 16 and 18 
years of age. If they enter the workshops at too early an age, their physique 
will be insufficiently developed to stand the stress and their previous oppor¬ 
tunities for obtaining the necessary education will be unduly restricted. 

An example of a scheme of this type, worked out by officers of the East 
Indian Railway Company, will be found as Appendix N. 
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153. There are four engineering colleges in India which provide the 
training required by recruits for the Public Works Department. The largest 
is at Roorkee in the United Provinces, where it was originally established in 
1847 to train the engineers and upper subordinates who were required in rapidly 
increasing numbers on the extensive system of public works, and particularly 
the irrigation canals, that were started soon after the province came under 
British rule. 

At an even earlier date (1794) a school for surveyors was started in Madras 
which ultimately developed into an engineering college in 1857. Thirty years 
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later it underwent extensive reorganisation and its staff was greatly 
strengthened. Little, if any, differentiation is made between the training given 
to civil and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff. 

The Sibpur Engineering College developed from University courses in sibpur. 
engineering, which were started in 1858 by the Public Works Department 
and handed over in 1860 to the Presidency College. In 1880 this engineering 
branch was constituted a separate college and transferred to Sibpur, where 
it has since remained. The growth of modern industries in Bengal has greatly 
influenced its development, and the courses of instruction now provided are of 
a more general character than would be essential, if only the requirements of 
the Public Works Department had to be met. 

The College of Engineering, Poona, started in 1854 as the Poona Engineer- Poona, 
ing class and Mechanical School. In 1866 it was affiliated to the University of 
Bombay and styled the Poona Civil Engineering College. Later, in 1879, 
classes in agriculture and forestry were added, and in 1880 the name was 
changed to “ The College of Science.” In 1907 the agriculture classes were 
removed; in 1911 the courses leading to the degree of B.Sc. were transferred 
to the new science institute in Bombay, and the name was again changed to that 
which it now bears. At the present time the courses of instruction lead up to 
the University examinations for the degree of B.E. (Civil) and B.E. (Mechani¬ 
cal). There are also classes for Public Works Department sub-overseers, 
mechanical apprentices and electrical apprentices. 

There are also a number of less important schools of engineering, training 
chiefly for the Public Works Department, but including in their courses some 
instruction in mechanical engineering. 

154. In the past, the education of engineers has been too much influenced Defects of 
by the immediate requirements of the Public Works Department, without Indian system 
regard to the future or to those other interests in India which can be handled 
only by engineers. The higher branches of the engineering services in 
this country absorb but a very small proportion of the engineering students 
who pass through the colleges, and the rest enter the upper subordinate ranks 
or find private employment of a not very remunerative character. The greater 
part of the work done in each college is the training of upper subordinates, 
lower subordinates, surveyors and draftsmen. Students join the college classes 
in the hope of getting appointments as Assistant Engineers; but, failing these, 
they consider that they have a better chance as upper subordinates, if they 
have passed out of the colleges as engineer students and not as upper subor¬ 
dinate students. 

In the four principal colleges, increasing attention has, in recent years, 
been paid to the provision of instruction in mechanical and electrical engineer¬ 
ing; but the measures adopted are inadequate and are conceived on altogether 
too narrow lines to meet the needs, present and prospective, of a rapidly 
expanding industrial system. Indian civil engineers have done well in the 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service; but in mechanical engineering which, outside 
the railway workshops, is mainly carried on by private enterprise, we find 
that, in the absence of a proper system of training, they have seldom attained 
to positions of importance or responsibility. In practically all the engineering 
workshops which we have visited, we found the same state of affairs existing 
with regard to the superior staff as we had seen in the case of- foremen. The 
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former, whether assistants or managers, were men who had been trained as 
mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges have 
recognised that they ought to be something more than mere appanages of the 
Public Works Department; but so far, the attempts made to train students 
for careers other than those offered by service under Government, District 
Boards or Municipalities, have taken the form of alternative or additional 
courses of instruction, and until quite recently no radical reforms have been 
contemplated, much less introduced. 

155. Especially since the outbreak of war, various causes have attracted 
public attention in an increasing degree to the predominant importance which 
mechanical engineering is now beginning to assume in this country. The 
establishment of the manufacture of steel on the firm basis of commercial 
success brought into sight the possibility of further developments on a scale 
never before contemplated. It has not only encouraged English firms to 
consider the formation of branches of their own specialised industries in India 
after the war, but has given opportunities to Indian capitalists to take in hand 
schemes for various forms of engineering and metal manufacturing work. The 
production of zinc and copper from Indian ores has. recently come within 
measurable distance of actual accomplishment, and has still further increased 
the scope of possible enterprise. The experience of the war itself has been 
responsible for a new attitude on the part both of Government and of 
leading industrialists. They realise that it is necessary to create in India the 
manufactures that are indispensable for industrial self-sufficiency and for 
national defence, and that it is no longer possible to rely on free importation 
of essential articles in time of war. We think it not out of place to observe 
here that the existence of this Commission and the discussions which have 
from time to time arisen out of the evidence given before it, together with the 
creation of the Munitions Board, itself a development of the Commission, 
have helped in the above direction. Finally, the attention of the educated 
public, and in particular of the large industrial employers, has been drawn to 
the inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for the supervision of engineering industries. 

156. The education and training of engineers was the subject of an 
enquiry by a committee appointed by the Council of the Institution of Civil 
Engineers in 1903, on which committee all the important engineering societies 
w r ere represented. Their report, which was published in 1905, embodies the 
collective experience of engineers belonging to practically every branch of the 
profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
W'ere reached which are entirely supported by the facts placed before us in 
evidence by leading engineers and industrial employers, and should be adopted 
in this country. In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
engineering training must include several years of practical work as well as a 
proper academic training. They considered;— 

“(l) That the average boy should leave school when he is about 17 years of age; that 
much depends upon the development of individual boys, but the minimum age should be 1(5 
and the maximum 18 years. 

(,2) That the practical training should be divided into two parts, and that the preliminary 
stage of practical training should consist in all cases of at least a year spent in mechanical 
engineering workshops. 

(3) That during workshop training, boys should keep regular working hours and should 
bo treated as ordinary apprentices, he subject to discipline and be paid wages. 
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(4) That uothing should be done in the form of evening study which would impose 
unnecessary strain upon the hoys. 

(5) That, as a rule, it is preferable to proceed to a technical college on the completion of 
the introductory workshop course; but that, in the case of boys intended to become mechanical 
engineers, it may be advantageous to complete the practical training before entering the 
college; but in 6uck cases it becomes important that simultaneous education during practical 
training should be secured. Otherwise, the boys would lose seriously during four or five 
years' suspension of systematic study, and would be at a disadvantage on entering the 
college. 

(6) That for the average student, the period of college study should be at least three 
years. 

(7) That at least three to four years should be spent in practical training, inclusive of 
the introductory workshop course previously mentioned." 

157. We are aware tliat this question has been discussed on other occasions, 
at times with the samp, at others with somewhat different, results; hut a study 
of these discussions has led us to the belief that the above-quoted conclusions 
may fairly be taken not only as the most authoritative expression of British 
engineering Opinion at the time, but as still representing the general views of 
the profession. The methods pursued in this country, however, differ widely 
from the system suggested above. The age of boys when they join an 
engineering college in India is from two to three years higher lhan that 
recommended. Most, if not all, of the colleges prescribe a period of training 
in workshops after the completion of the theoretical courses, just as we have 
seen in the caso of institutions giving a lower type of training; hut even this 
period is much too short to be of practical value to mechanical engineers ; no 
attempt is made to subject the students to regular workshop discipline, and 
they are not compelled to attend the full working hours. They go from shop 
to shop making notes and sketches, and watch others at work, but, as a rule, 
do nothing themselves. This course, such as it is, broadens the outlook of 
students who are intending to become civil engineers; but it is worse than 
useless as an initiation into the'mechanical side of the engineering profession. 

It lias been objected that educated Indians will be unwilling to submit 
to the early hours and hard conditions of workshop training. This may, no 
doubt, have been the case in the past, hut there are now numerous signs of a 
marked change in sentiment, and we feel confident that, if facilities are pro¬ 
vided, increasing use will be made of them. There are difficulties in the 
way, we admit; but they are not so great as is often supposed, and can be 
overcome. 

158. There is, thus, as we have seen, a very decided consensus of opinion proposals of the 
among practical men that the ideal method of training mechanical engineers Commission for 
is to combine workshop practice and technical instruction as closely as possible gaining mecha- 
To attain this end in India the workshop has been imported into the college, n * c ** eng ‘ ne,)r8, 
hut the results have not been altogether satisfactory. The atmosphere of the 
workshop cannot be obtained in the school, and the importance of this is so great 

that we are convinced that mechanical engineers must be trained in the work¬ 
shops, receiving supplementary class instruction in technical schools alongside 
which should, of course, bo of a more advanced nature than that which would 
he provided for foremen. That is to say, the mechanical engineer, by which 
term we mean the man who in after-life will bo responsible for the design and 
construction of machinery and structural iron work of every kind, should be 
trained in a way analogous to that prescribed lor the members of the labouring 
classes who will become artisans, and the boys of a higher social grade and with 
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a better general education who aspire to become foremen; but he should start in 
the workshop somewhat older and after a more prolonged general education. 
In the factory, he should be regarded as a workman and treated as such, and 
paid wages which should represent the market value of the work he does; 
but he should not spend the whole of his time in the workshops. Roughly,- 
the time spent in the technical classes should be equal to one-tliird of the 
total working hours of the shops, but whether this be so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. The main idea underlying our conception of the proper method 
of training mechanical engineers is thus a fundamental modification of the 
current practice in India; the chief training-ground should be the workshop, 
though the class-room is also indispensable. 

159. After the period of apprenticeship is completed, and this should not 
bo less than four years and may usually with advantage be five, those ap¬ 
prentices who desire to specialise should be provided for in one or more of the 
existing engineering colleges, where advanced courses of instruction will be 
given in such subjects as applied mechanics, electrical engineering, the 
physical sciences, hydraulics, the strength and properties of materials, and heat 
engines. It should be recognised that these students are adults seeking to gain 
knowledge for a-very special purpose, and they should not be treated as 
undergraduates and forced to go through a rigidly prescribed course of instruc¬ 
tion, such as is now provided in the engineering colleges of University rank. 
Our general idea is that colleges of this status should be made accessible 
to advanced students who wish to take special, instead of complete, University 
degree courses. 

We have not specifically referred to the training of electrical engineers, 
because electrical manufactures have not yet been started in India, and there 
is only scope for the employment of men to do simple repair work, to take 
charge of the running of electrical machinery, and to manage and control 
hydro-electric and steam-operated stations. The men required for these three 
classes of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They will have to 
acquire, in addition, special experience in electrical matters, but, till this branch 
of engineering is developed on the constructional side and the manufacture of 
electrical machinery taken in hand, the managers of electrical undertakings 
must train their own men, making such use as they can of the special facilities 
offered for instruction at the engineering colleges and the Indian Institute of 
Science. 


Technological Training. 

160. It will be necessary in the immediate future for Government to 
consider the more general question of the part to be played by the existing 
engineering colleges and the Universities, in providing for the increasing need 
in India for scientific, technical, and technological training. We feel convinced 
that, as the development of the country proceeds, the number of students w ill 
increase and that, in consequence, at no distant date it will be found desir¬ 
able to abolish the school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not being of 
University rank, will be placed under the control of the Directors of Industries. 
It is urgently necessary to prepare for a higher technological training, which 
W'ill provide the means whereby the physical science students of the colleges 
affiliated to the Universities may learn to apply their knowledge to industrial 
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Uses. The simplest way of meeting this demand would be to expand the engin¬ 
eering colleges into technological institutes by the creation of new depart¬ 
ments. At present they are chiefly occupied with the training of civil engin¬ 
eers. We have just recommended that they should make provision for the 
higher technical instruction of mechanical and electrical engineers, and we 
anticipate that industrial expansion will justify the starting of departments 
of general technological chemistry, Avhicb, in each college and teaching Univer¬ 
sity, will specialise to th,e extent necessary to meet at any rate the more 
prominent local needs. We regard it as certain that public opinion will 
demand that these colleges shall be connected with the local Universities and 
that the students shall be able to obtain University degrees. To this we think 
no serious objection can be raised, provided that the terms of association leave 
the colleges free to frame their own courses of study, reserving to the Senates of 
the Universities the right to prescribe which shall be selected as qualifying a 
student to enter for a University degree. The internal administration of the 
colleges should be controlled by a Board or Council, the members of which 
might be nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the privi¬ 
lege of delegating a certain number of its members to represent it on the 
Senate. 

161. Up to this jxnnt our recommendations regarding industrial and Imperial engin- 
technical education are such as should be carried out by provincial Govern- eering colleges 
ments; but, we think, it will be necessary ultimately, if not in the immediate ^ ores ^ ia ^ owe ^' 
future, to provide India with educational institutions of a more advanced 
character, which no single province could support or AH with students, yet 

which each province will need to a greater or less extent. Por some time to 
come the demand for this higher training can best be met by the provision of 
scholarships to enable students to proceed abroad, but, as soon as our foregoing 
recommendations have had time to develope their full effect, it would be 
advisable to proceed further and establish imperial colleges of the very highest 
grade. Two at least would be needed, staffed with specialists of high reputa¬ 
tion who must be provided with adequate equipment for both teaching and 
research work. One of these colleges should cover every branch of engineering, 
while the other should be devoted mainly to metallurgy and mineral tech¬ 
nology, the developments of which are certain to be on a very extensive scale. 

Provincial colleges can only hope to secure the services of good, all-round 
men who would be employed mainly in teaching work; but, if the ideal of a 
. self-sufficing India is to be completely carried out, specialisation must be 
provided for, and this can only be achieved in colleges with a large number of 
advanced students. We can hardly hope to serve any useful purpose by 
pursuing this idea further. Details will depend upon the actual state of 
things at the time when it becomes necessary to mature a scheme. We, there¬ 
fore, refrain from elaborating any proposals of this nature and content ourselves 
with suggesting that they should always be kept in sight as the goal. 

162. Before leaving the question of higher training we desire to advert Scientific 

to one important matter. We consider that India suffers from the general and technical 
absence of organisations similar to the great scientific and technical societies, 
societies which have in many countries done so much to promote the profes¬ 
sional education of their younger members. We have already had occasion 
to refer to an instance of the work of the English Institution of Civil Engin¬ 
eer in this direction, and we think that it would be greatly to the advantage 
of Indian, engineers if a representative society were started. Our views on the 
subject, which we regard as one essentially for private initiation, are explained 
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in detail iri Appendix H„ and here we need only add that we in no sense 
limit our suggestion to engineering. Whenever the number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to promote its development in India, their action in 
this respect should be supported in every reasonable way by the State. 


The Victoria Jubilee Technical Institute, Bombay. 

163. Reference has already been made to the starting of the Victoria Jubilee 
Technical Institute in Bombay. During recent years it has developed a 
somewhat polytechnic character, and now provides courses of instruction in 
(1) mechanical engineering, (2) electrical engineering, (3) textile manufactures, 
(4) applied chemistry, and (5) plumbing and sanitary engineering. Most of 
the witnesses who have come before us with experience as employers of its 
students have spoken well of them ; but, so far as the training in mechanical 
engineering is concerned, ex-students are nearly all employed in subordinate 
capacities, and there is little probability that many of them will rise to 
high positions. The courses of instruction extend over four years, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in which these students received this part 
of their training did not convince us that the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is loo 
short. In view of the conclusions we have reached regarding the training of 
mechanical engineers, we cannot regard the work done in the Institute for this 
class of students as satisfactory. Instead, however, of abolishing these classes, 
it would be preferable for the Institute to associate itself more closely with the 
local engineering industries carried on in Bombay ; and it should not be difficult 
to frame a scheme whereby the Institute, in its new location at Matunga, will 
supplement the workshop training of apprentices from the railway and other 
workshops, thus performing locally the function of the technical classes 
which we have recommended in the case of the larger workshops. To 
a large extent, the popularity of the mechanical engineering classes is 
due to the law which prevails in certain provinces compelling owners of 
steam plants to place their boilers in charge of certificated men. If the sug¬ 
gestion which wc make elsewhere that this law should be abolished is carried 
into effect, there will be undoubtedly less demand for instruction of the 
kind necessary to pass the specified Government examination. On the other 
hand, we hope that the forthcoming expansion of mechanical engineering 
will more than replace the loss of this artificial demand for what can only 
be described as a very imperfect training. 

164. These remarks do not apply to the technological courses which 
include (1) textile manufactures, (2) applied chemistry, and (3) plumbing and 
sanitary engineering. In these instances, we approve of the existing 
arrangements whereby the students receive a preliminary training before 
embarking upon practical work. In this view we are largely influenced by 
the fact that the classes are conducted throughout on lines as nearly resembling 
actual commercial practice as is possible in any teaching institution. 

The spinning mill or the weaving shed is not an appropriate place in 
which to give instruction in textile mechanism, and practice in the working 
of the machines can be more easily arranged in a specially-equipped shed, 
where a great variety of -single units is available. Knowledge and ex¬ 
perience of this kind can be gained much more rapidly in the Institute 
than under practical working conditions in a mill, and there is no doubt 
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that the young man who aspires to become a textile manufacturer, can best 
begin by going through one or both of the specialises courses of instruction 
provided by the Institute. Similarly, a preliminary knowledge of chemistry 
is essential to any one who intends to apply such knowledge to manufac¬ 
turing processes, and the laboratory rather than the chemical works is the 
place in which the training should begin. 

In regard to plumbing and sanitary engineering, most of the practical 
work consists of fitting up buildings in accordance with prepared plans, 
and before a young man can be sent out to do such work, he requires con¬ 
siderable skill in manipulating the materials employed; and some general 
knowledge of the sciences which bear upon sanitary engineering. It is also 
necessary that lie should be able to prepare plans and estimates, and, without 
doubt, a knowledge of these matters and the requisite degree of craftsmanship 
can be attained most readily in organised schools. 

165. We therefore consider that in respect of these technological courses, 
no changes are necessary; but we think that the training in the Institute 
should be followed by two years spent on practical work, before the full 
diploma can be obtained. The students should be apprenticed on leaving the 
Institute, and they should be given definite employment and paid a living 
wage. There will, no doubt, be difficulty at first in finding places for them. 

Employers of labour in this country have realised only to a limited 
extent that it is incumbent upon them to provide facilities for training 
the rising generation. To convince them propaganda work will, at the 
outset, be necessary. There arc fortunately many Government workshops to 
set an example, and it should not be difficult to induce the owners and 
managers of private undertakings to follow suit. 

Mining and Metallurgical Education. 

166. Mining education in India occupies, as we shall explain below, a Mining 
somewhat peculiar position. Two systems of teaching, applied to very similar education: 
material, are going on side by side, and there is a large concentration of mining exis ^ ns pos ‘^ on * 
employment on a single area—the principal coal field—while other forms of 

mining are scattered over the whole of India, and differ widely in character. 

For these reasons we have thought it necessary to discuss the subject in detail. 

By far the largest demand for mining engineers and trained subordinates 
comes from the coal fields situated in the provinces of Bengal and Bihar 
and Orissa. The forms of mining in other parts of India are often only 
mere quarrying or, where actual mining is practised, are either so highly 
specialised as to necessitate a practical training w-hich cannot be given in 
India, or are only on a small scale. It is clear, then, that for a long time 
to come, India must look for mining education to an institution or institu¬ 
tions based on the requirements of the Bengal coal field. 

The provision at present made for mining education comprises—(1) («) Sibpur College 
courses at the Sibpur College, (2) evening classes on the coal field. The courses * 
senior Sibpur course is one of two years, which follows a preliminary two years’ 
training leading up to the examination for sub-overseers. The students 
arc trained in mine surveying, electricity, colliery mechanics, mining and 
chemistry, and are taken into camp on the coal field for six weeks in the cold 
weather. At the end of this course they obtain a diploma, after passing an ex¬ 
amination. Recently, however, the Government of India have approved of 
the reduction of the two years’ mining course to a single year, conditionally 
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on the students who take up the course having "previously passed the 
overseers’ examination and spending at least eight weeks in a colliery during 
the college vacation. A preparatory course of one year is also being pro¬ 
vided. Under the previous conditions it was not easy for students from other 
provinces than Bengal to obtain admission, though it is only fair to add 
that very few attempted to do so. Accommodation was limited, and the Local 
Government stipulated that no qualified Bengali student should be excluded. 
The necessity for passing the sub-overseers’ test before entry was also a diffi¬ 
culty in the case of students from certain provinces, where training of this 
class was given only to a very limited extent. These obstacles have now, 
it is claimed, to some extent been overcome, and there are at present (1918) 
five outside students taking the course. For some years past, the removal 
of Sibpur College has been under contemplation* and Government has been 
reluctant to incur increased expenditure on the existing institution. Accom¬ 
modation is thus still inadequate. 

The evening classes are held at five centres on the coal field under the 
control of a joint hoard, on which the mining interests and the Governments 
of Bengal and of Bihar and Orissa are represented. The cost of these classes 
is met by the two Governments. 


The results of the examinations held at Sibpur and in connection with the 
evening classes are shown below— 
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The average attendance at the evening classes in 1915-16 was 120, and 
that of the vernacular evening classes was 264. 


Recent proposals 167. In 1913-14, a committee, which met under the presidency of Sir 
for-improvement. j) Macpherson to advise on the question of mining education, recom¬ 
mended the opening of a school of mines at Dlianbaid and the improvement 
of the existing evening classes on the coal field. The school was to 
cost Us. 5,56,000 initial, and Rs. 98,000 recurring, while the expendi¬ 
ture required for improving the evening classes was estimated at Rs. 1,51,000 
initial and Rs. 71,000 recurring, towards which latter figure it was hoped 
that the mining industry would contribute. In 1914-15, a committee 
consisting of Messrs. Adams, Chief Inspector of Mines in India, Roberton, 
Professor of Mining at Sibpur, and Glen George, Mining Engineer, after 
examining the system of mining education in England, submitted a report 
which was in general agreement with the proposals of the Macpherson 
Committee. 


Insufficiency of 168- Two main points arise for consideration in connection with the above 

evening classes proposals— (1) would an improvement of the existing evening classes suffice, 

as sole means of without a school of mines ? (2) if a school of mines is considered necessary, 
instruction. . J 

where should it be located ? 

With regard to the first point we observe that the lads who attend the 
evening classes are in most cases deficient in general education, and this 
fact, coupled with the necessarily limited range of instruction given, render 
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these olasses unsuitable for training first-class colliery managers. Out of 
the nine men who obtained first-class certificates in 1916, six men came 
from Sibpur. It is true that in England the larger proportion of colliery 
managers have obtained their mining education at evening or other similar 
classes; and of the comparatively small number of students who are found 
at the various schools of mines, most seek employment either in metalliferous 
mines, or as consultants, Government inspectors, and geologists. But the 
position in England has changed; the examination for the manager’s certificate 
has been made more severe, and mining schools of a different type are springing 
up, in one case financed and controlled by the mining interests themselves; 
this type is therefore likely to take a large share in producing colliery managers. 

We think it necessary that, although the evening classes require improvement, 
some form of mining school should be provided for holders of first-class certifi¬ 
cates, Le.y certificates entitling a man to hold charge of a colliery raising over 
1,800 tons a month. 

169. We now come to the question of the location of the school of mines, Location o! the 

and we may consider whether a self-contained mining school on the coal field school 

itself is preferable, or whether teaching might not be provided in a department 

of an existing engineering college, such as Sibpur. The latter scheme would be 
cheaper; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous; and a well-known institution 
like Sibpur would possess better and more established traditions than any new 
institution. Finally, as we have already pointed out, Sibpur already produces 
most of the successful candidates for first-class certificates. 

On the other hand, there are disadvantages attaching to the Sibpur 
institution. Visits to coal mines from- time to time during the course to explain 
points of practice can be completed from Dbanbaid within a few hours; from 
Sibpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close touch, not only with the latest developments of the industry, 
but with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub-com¬ 
mittee appointed in 1916 to consider the future of the Sibpur mining clasSj 
reported that it would be very hard for teachers at Sibpur to secure practical 
training for students in collieries, while the staff at a school in the coal field 
could do this with comparative ease. To keep the school in close association with 
the industry is also a matter of importance. Finally, the staff of a school on 
the coal fields can maintain intimate relations with those of its students who are 
taking the practical portion of their course at one or other of the mines. 

170. So far, therefore, as the choice lies between Sibpur and Dhanbaid, we 
prefer the idea of a self-contained mining school on the coal field; but are 
prepared to agree that, instead of the course of three years at the school and 
twelve months' preliminary practical work proposed by the Macpherson Com¬ 
mittee, students may take their practical course at the end of their first year. 

We consider it essential that students should pass a reasonable period in 
underground work. 

We are conscious of the heavy cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 
years of its existence. The Macphersbn Committee did not anticipate a larger 
number of students at first than 48, an estimate which might, however, now 
be increased. But we consider that the necessity of training mino managers in 
India and of making the country so far independent of imported experts, is 
strong enough to warrant the expenditure. The number of students attending 



115 


the course at Sibpur is increasing; and if the proposed school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown by the different provinces 
of India to train their own men to manage their own mines, hut in the absolute 
necessity of extending the area of recruitment for the mining profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, bo reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But there should be no preference shown to local 
candidates and admission to the school of mines should depend on suitability 
alone. 

171. There is, however, a possible third course, besides a school of mines at 
Dhanbaid, or a mining class at Sibpur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno- 
logy, proposals which we have discussed more fully in Chapter IX. An 
institution at Sakchi teaching the above subjects would naturally also 
include certain forms of mechanical engineering, in view of the unrivalled 
opportunities which would be provided by the group of works springing up near 
that centre. Many of the science subjects which will have to be taught as a 
foundation in such an institution will be common both to mining and metal¬ 
lurgy ; these will include geology and mineralogy, physics, chemistry, 
mathematics, and mechanics; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost could be effected, and a 
more efficient staff and equipment provided, by combining in'the same institu¬ 
tion the higher forms of training for mining and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an unrelated centre like Sibpur, would be in less intimate touoh 
with the coal-mining industry than a school at Dhanbaid, and, in view of the 
great desirability, of keeping the mining industry in the closest possible 
relations with mining education, we support the proposal to establish a school 
of mines at Dhanbaid. Until this is done, the Sibpur classes should be 
maintained and teaching steadily improved on lines that would permit of the 
transfer of the classes to Dhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficiently wide in range for a high-grade institution. 

The proposed 172. The Government of Bihar and Orissa have consulted us about a 

P ro P osa, l to start a technical school at Sakchi for the metallurgical industries 

pipin g which are likely to develope in that neighbourhood in association with the 

w'orks of the Tata Iron and Steel Company. We are much impressed by the 
possibilities of this centre, and the great opportunities which it will offer for 
employment to men possessing a technical training. We consider that there 
W'ill be ample scope for a school of the type proposed, both before and after the 
starting of still higher institutions for specialist training and for research; and 
we have conveyed to the Bihar and Orissa Government our general approval of 
their scheme. 


Miscellaneous Educational Proposals- 


Navigation and 

marine 

engineering. 


173. We have elsewhere in our report indicated ship-building as a potent¬ 
ial Indian industry of the future, though one that perhaps will not materialise 
for some time unless the necessary plates, sections, and engines are imported 
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from abroad. Be this as it may, there is no reason why India should not be 
ready to man her own ships when they are built. She has already for many 
years past provided excellent crews for the ships of other nations; and, given 
facilities for education in nautical subjects and marine engineering, she should 
in course of time be able to supplement these crews, at any rate in the coasting 
trade, with capable officers and engineers. The supply of such men from 
Britain must be very short for many years to come, if not always in future, and 
facilities for recruitment in India would do much to render her self-supporting 
in case of another great war. There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but we have 
been unable to obtain any authoritative or helpful information as to the lines 
on which the subject could be taken up, and are, therefore, unable to dilate upon 
it. It requires expert knowledge of a particular kind, and could only be satis¬ 
factorily handled by a committee specially appointed for the purpose, as it 
would necessitate the establishment of at least one school of navigation in the 
country and the provision of one or more training ships. 

174. During the course of our tours, the necessity for special schools and Commercial 
colleges of commerce was frequently brought to our notice by Indian witnesses, education, 
who were in many cases men with considerable practical experience. On the 

other hand, some European witnesses expressed grave doubts as to the utility 
of such institutions and insisted that only in an office could the training be 
given that would turn out a useful business man. This divergence of opinion 
is, Ave conceive, largely due to the different standpoints from whioh these two 
classes regard the question. W,e are inclined to think that the European evid¬ 
ence which we have received is not based upon a sufficiently Avide examination 
of the circumstances in which trade and commerce are carried on by Indians, 
and a full acquaintance with the educational system which has grown up in 
the country. 

It is obviously beneficial to any Indian about to engage in commerce, %ho 
desires to rise above the rank of a clerk, that his education should be specifically 
adapted to his career, and should also be carried to the University stage. The 
greatest benefit from a high commercial training is likely to be received at 
present by sons or relations of commercial men who intend to enter the family 
business ; this type was well represented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaohing in shorthand, 
type-writing, the methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for the routine 
working of an office, but to them should be added instruction in the mechanism 
of banking, exchange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India. 

There are already in India a number oi schools of this type, some of which are 
efficiently managed ; but the majority do little more than teach shorthand and 
type-writing, and make an attempt to impart a knowledge of book-keeping 
that is of little or no practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 

175. Higher commercial education is still in its infancy in India, and the 
only institution of University rank that has so far been started is the Sydenham 
College of Commerce in Bombay, which prepares undergraduates of the Uni¬ 
versity for the examinations leading to the degree of Bachelor of Commerce, 
instituted by the Bombay University in 1912. Sufficient time has not yet 
elapsed to enable a definite opinion to be expressed as to the extent to which 
the aims of the founders arc likely to be realised ; but so far, the students who 

15 A 
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have passed out have been well received by the Bombay mercantile community, 
and have obtained employment on much better terms thantbeir contemporaries 
who have taken the ordinary Arts course. The college is popular and it is 
likely to continue so, until the supply of commercial graduates is in excess of 
the demand. This cannot happen so long as the Sydenham College remains 
the sole commercial educational institution of University rank ; but there is a 
strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possibility of 
satisfying this demand. Industry and commerce are bound to go on expanding 
rapidly, and they will be glad to pay a higher price for more efficient employes. 
The practice of more up-to-date methods of business and account-keeping is 
certain to spread into the mofussil, as familiarity with modern trade and indus¬ 
try increases. An alternative University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses supply as good a training to the mental faculties as do the present Arts 
courses, they deserve encouragement on their own merits, as part of the general 
educational scheme of the country. The relations between the governing 
bodies of colleges of commerce and Universities should be exactly similar to 
those which we have suggested for technological institutions, as outlined in 
paragraph 160. We attach great importance to the co-operation of business men 
in the control and this, we think, can be secured in the way there indicated. 

176. The provision of teachers for the various grades of education described 
in this chapter is not a question that needs discussion at any great length. 
For instruction in the higher branches of engineering and technology, we must 
look to the University colleges and technological institutes to provide teachers. 
They will be trained under the influence of men of high attainments engaged 
in original work, who will present their subjects in a way that will evoke a real 
and abiding interest among the students, and ensure that men who pass through 
their classes are thoroughly imbued with a clear knowledge of their subject and 
of right methods in dealing with it. Some of these will be fitted for teaching 
work by a natural capacity for the clear exposition of ideas. It must be 
remembered that research and what may he termed ‘ workshop practice ’ are 
themselves the best possible training for those faculties which a teacher largely 
uses, and that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even likely 
to be a disadvantage. There is not the least probability that educational 
appointments will fail to attract men who have been trained for technological 
or industrial work. Compared with factory life, the work of a teacher in a 
school or college offers inducements to a very large number of persons who 
prefer a certain amount of ease and freedom from worry to the strenuous exist¬ 
ence, which is essential to success in manufacturing concerns. Appointments 
as teachers will naturally be sought after by men who feel that they have some 
special aptitude for such work, and provided suitable selections are made, actual 
experience in teaching will ultimately produce the high type of men required. 

It is only when we come to industrial education, whether in organised 
workshops or in schools for cottage workers, that difficulties are likely to arise. 
The artisans from whom the teachers of craftsmanship will be drawn, have 
hitherto as a class been lacking in general education and have learned their 
craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superior inspection staff and in the trained managers and super¬ 
visors who woijld be placed at the heads of these institutions. The latter should 
be specially recruited at first, though in the case of schools for iron work and 
carpentry (hey may subsequently be obtained from the students who have 
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passed through the proposed classes in mechanical engineering and have 
obtained some degree of practical experience afterwards. It would be the busi¬ 
ness of these men to train their own staff, and experience has shown that in a 
few instances at least they have been able to do it. Skill in craftsmanship is 
acquired by example and by practice rather than by precept, and those who 
are responsible for the training of artisans will see that the methods employed 
are correct, that the appliances in use are suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
be done. 


The Control of Technical and Industrial Education- 

177. Although we have proposed to place the control of technical and Arguments for 

industrial education under the Departments of Industries, we are aware that, * 0 j 

especially in regard to the former class of education, there is a strong body of Education!* °* 
opinion in favour of retaining it under the Director of Public Instruction 

This opinion appears to be based on the following grounds; firstly, 
that the Department of Education cannot be dissociated from these forms of 
teaching without loss, on account of the importance of method, with which that 
department is naturally more familiar than any other; secondly, that any 
form of teaching which is removed from the Department of Education may lose 
prestige in the popular mind; thirdly, that all technical and industrial training 
must include some degree of general education, with which the Departmeut of 
Education is organised to deal. 

178. In meeting these arguments, it must be borne in mind that, in the first Arguments for 

place, education designed to produce men who will readily find industrial contro1 ^ 
employment must in any case be very largely controlled by an agency which, ol 

by its training and constant association, is in touch with the industries that 

will furnish that employment. Both in devising educational schemes and in 
ensuring by inspection that they are actually followed in working, this class of 
agency must have a predominant part. It is not enough to appoint a man 
with an industrial training as an inspector of industrial schools; he must 
throughout be kept in touch with industries and industrialists, or the training 
given will soon degenerate. Speaking generally, the different forms of techni¬ 
cal and industrial education have as their object either the training of a man 
who will ultimately direct industrial operations or the production of a workman 
skilled in some form of handicraft. Of the success of the teaching, the private 
industrial employer must remain the ultimate judge. The Department of 
Industries is the only Government organisation capable of entering into his 
point'of view, and the only one with which he can readily associate himself. 

It is the only agency of any kind that can correlate the training to the require¬ 
ments as ascertained by it. Almost every educationalist of standing who 
appeared before ns was in general agreement with these views. 

Our conclusions are strengthened by a consideration of the nature of the 
Various forms of technical and industrial education, the necessity of which has 
been indicated in our report. In the case of industrial schools, where 
craftsmanship is the all-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
person of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency which knows from practical experience 
the type of employe required by an industry, and can judge if the requirements 
have been fulfilled. 'This the Education Department is not likely to be able to 
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do, judging by the results of its past efforts in this direction. In the case of 
artisans who are trained in shops, the same arguments apply j and it will be 
easier for a Department of Industries to maintain the necessary relations with 
railway or private shop managements. The superior training for foremen, 
which will be given under somewhat similar conditions but to better educated 
persons, and will involve a greater amount of theoretical teaching, seems to fall 
into the same category ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training must be remembered. It must also not be forgotten 
that the experience of industrial and technical training in other countries has 
evolved its own theories, traditions and expert teachers, of which the Depart¬ 
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of education should, 
therefore, rest with the Department of Industries; but the advice and co-opera¬ 
tion of the Department of Education should be obtained in respect of general 
educational subjects, both in framing the courses of instruction and in deciding 
on the methods of teaching and inspection. 

It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised technologists, that 
any question arises of the participation of the Department of Education in the 
control. Part of the education of engineers and the entire training of men for 
posts of specialised technologists should, we have suggested, be given in 
institutions of collegiate rank. Their expenditure should be administered and 
their teaching controlled by joint boards, on which the Department of 
Industries, the local University and employers should be represented. We have 
already explained the relations which should exist between the Universities and 
these colleges. 

179. We desire here to draw attention to the great diversity of practice 
which has hitherto prevailed in the methods of imparting industrial and 
technical education of all kinds in different parts of India, a diversity which 
has unfortunately permitted the existence of much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of correct methods in these forms of teaching, 
and we think that Local Governments and Departments of Industries would 
be greatly assisted in their efforts to create one, by occasional visits from 
imperial officers, whose functions would be merely advisory, and would 
be confined to placing their notes and observations before the Local Govern¬ 
ments for consideration. The specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another,* and this would enable Local Governments, while retaining complete 
control of their own industrial and teohnical education, to profit by the 
knowledge gained elsewhere. 
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CHAPTER XI, 


COMMERCIAL AND INDUSTRIAL INTELLIGENCE. 


180. In dealing with this question, we have had the advantage of perusing Objects of a 
two recent despatches of the Government of India to the Secretary of State, Commercial 
proposing the re-organisation of the Commercial Intelligence Department and 
the appointment, which has since been made, of an Indian Trade Commissioner 
in London. These despatches have amply demonstrated the importance to 
Government of full and frequent information regarding commercial develop¬ 
ments and requirements, and of the maintenance of close touch with such orga¬ 
nisations as Chambers of Commerce and Trades Associations. We have also had 
complaints from many of the witnesses whom we have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government. can he communicated, whether 
publicly or to individual applicants. There is, moreover, a general feeling that 
the collection, careful analysis and judicious distribution of commercial and 
industrial intelligence is a necessary feature of Government policy both in war 
and peace. The question has not hitherto been so treated as to afford 
Government a sufficient basis for the encouragement of industries in India 
or for political and diplomatic action abroad. With this end in view, we 
suggest a scheme whereby commercial and industrial intelligence may be 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. 


181. In designing this organisation, we have had before us these two main Necessity lor 
points ; first, the importance of having the information collected and the statis- 
tics analysed and expressed for public consumption by experts who have concrete eiper t agency< 
ideas as to the use which can be made of them by practical industrialists and 
commercial men ; second, the necessity of adopting a system which will enable 
these statistics to be issued in a form that will make them readily accessible to 
the commercial public. With regard to the first point, we consider it to be of 
prime importance to insist that, where a specialist department concerned with 
industries exists, it should handle the statistics and information relating to 
those industries. Unless this be done, irrelevant data will be collected, 
essential facts will be overlooked, and inaccuracies will follow from inexpert 
interpretation of trade terms. Several instances have been brought to our 
notice in which statistics regarding articles of unlike denomination were 
added together to make totals, and others in which failure to recognise the 
meaning of trade terms resulted in the compilation of figures which were 
either useless or misleading. Constant association with the general economio 
position of his industry is the only means that will render the industrial 
specialist a safe adviser to Government on commercial matters and enable 
him to direct his researches with a view to anticipating possible dangers. We 
consider it advisable to emphasise the commonplace that commercial statistics 
and intelligence are intended to serve as the basis of an active policy, and not 
merely as a means for explaining changes years after they have occurred. 

If handled by the expert, such figures will serve as a timely warning against 
attempts of aggressive nations to capture our trade, or to determine its direction 
in their own interests. To show the value of having statistics collated 
and analysed by appropriate specialists, we may cite the Railway Adminis- 
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tration Report and the Quinquennial Review of Mineral Production as 
instances bearing differently on questions of administration and policy. 

The information which we include under the head of commercial and 
industrial intelligence will consist of the following :— 

(X) statistics and other information regarding the movement of internal 
and overseas trade; 

4> 

(2) statistics and other information regarding the production and 

working of Indian industries ; 

(3) information regarding trade usages in India and abroad, and the 

tariff and industrial policy of foreign nations. 

Collection of 182. Our proposals relating to the provincial Departments of Industries 

iSonnation'by con ^ elIl P^ e that their Directors should qualify themselves as advisers to their 
provincial Governments in matters relating to trade and commerce, and we have 

agency. proposed that it should be one of their definite duties to supply advice and infor¬ 

mation to the public in regard to existing or new industries. Both for this 
reason, and in view of the considerations adduced in Chapter XII, it is obvious 
that they will have to maintain intimate relations with the manufacturers as 
well as with the merchants of their provinces, and to study and interpret all the 
statistical information which is of use in the conduot or administration of com¬ 
merce. The staff of each provincial Director should include experts to deal 
with special problems, and, as there will be representatives of the department 
in every part of the province, it will be possible to maintain current and 
continuous records of what is going on in it. 


Control of De¬ 
partment of 
Commercial and 
Industrial Intelli¬ 
gence. 


183. The information comprised under the head of commercial and indus¬ 
trial intelligence obviously includes matters of interest to Government both on 
the commercial and industrial sides, as well as to private traders and 
industrialists, from whom enquiries may be expected on a wide variety of 
subjects, including requests for information on technical matters. If our 
principle be accepted that the statistics and intelligence relating to industries 
and commerce can be handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of advantage 
in favour of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single officer, whom we 
would designate the Director of Commercial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw materials and technical 
processes, will often come to this officer in the first instance for information. 
It is, however, extremely important to keep in mind the harm that may be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important function of the 
Director of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Government from 
which these can be obtained at first hand. The Director should be a 
member of the Imperial Industrial Service which we propose in Chapter 
XXII, and his headquarters should be at Calcutta. 


Special Officers 
for Calcutta and 
Bombay. 


184. We consider that special commercial intelligence officers will be 
required for Calcutta and Bombay. These two large cities contain trading 
interests which involve such extensive relations with other provinces and foreign 
countries as to render necessary, at any rate for some time to come, the appoint- 
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raent of special officers working under the provincial Directors of Industries 
but communicating direct, when necessary, with the Director of Commercial and 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should he able, we 
think, to keep himself fully in touch with local developments. 

185. The bulk of the information with’which the Director of Commercial Method in which 
and Industrial Intelligence would deal, would be obtained by him as a routine statistic* and 
matter from the provincial departments, including the special provincial officers 

for commercial intelligence whom we have proposed for Calcutta and Bombay, with by imperial 
The remaining sources of statistical inforrhation would be the Customs Depart- agency, 
ment, the Railways, and other agencies which collect these figures at present. 

They should be published without comment in the first instance by the Director 
of Statistics when compilation on an imperial basis is required; in other cases 
by provincial Directors of Industries or by the other collecting agencies. These 
last will be advised by the expert authorities, imperial or provincial, as to the 
forrn in which the information should be tabulated. The advice of local commit¬ 
tees of business men will be of assistance in this respect. The statistics should, 
where necessary, be interpreted and commented on by expert departments, 
where these exist, or, in their absence, by the Director of Commercial and 
Industrial Intelligence or by provincial Directors of Industries. It will be 
clear from what we have said above that the Director of Statistics should be a 
compiling officer only, and that he should not comment on statistics with 
which his relations are merely arithmetical. 

186. Information regarding production and employment has been in the statistics o! pro- 
past exceedingly defective. In the case of production, official figures have been doction and 
confined almost entirely to the main industries, whose representative associations 

make it their business to collect them. This is a practice that should receive 
every encouragement, and Government should co-operate with such associa¬ 
tions, helping them in the collection of their figures, where help is necessary, 
and obtaining their advice regarding the figures of interest to the trade 
which Government collects itself. Where no suitable associations exist, 
the collection of statistics of production should be taken up by Government 
through provincial Departments of Industries, to the extent that may be con¬ 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to be worked out by the industrial 
organisation of the future. 

Statistics regarding employment, including occupation and wages, have 
hitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures were out of date when published and were often in¬ 
judiciously selected. In the case of unorganised industries, the definitions of the 
various classes of labour were not sufficiently precise, with the result that wages 
appeared to range between very wide limits. In future, the increasing 
demand for labour aDd its increasing fluidity will make information of this 
class of much greater importance to employers. It need not always be statisti¬ 
cal in form, so long as it is reliable and up to date. A report that a certain 
class of labour is seeking employment in a particular district, if promptly 
issued, is of much more use than a statement of the wages it drew last year. 

The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto. 

187. The effect of these proposals on the way in which information, General gum- 
especially of a statistical nature, so far as it is of interest in connection with mary of propo- 
industries, should be collected, compiled, published and commented on, is 88 **, 
exhibited in the accompanying table. 


16 
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— 

Agricultural. 

[ 

Fore»t. 

Raihhorne Trade. 

Customs. 

Collected by 

Director of Agricul¬ 
ture or Land Records, 
who forwards to 
Director of Indus¬ 
tries for record and 
use. 

Chief Conservator or 
Conservator of Forest*, 
who forwards to Direc¬ 
tor of.Industries (local) 
for record and use. 

Railways, who forward 
to Director of Indus¬ 
tries tor provincial 
totalling. 

Collector of Customs, 
who forwards to 
Director of Indus¬ 
tries (local) for record 
and use. 

Compiled hy 

Director of Statistics, 
who forwards to 
Director of Com¬ 
mercial and Indus¬ 
trial Intelligence 

for record and use. 

Director of Statistics, 
Inspector-General of 

Forests. 

Director of Statistics. 

Director of Statistics. 

Published hy 

Director of Agricul¬ 
ture or Land Re¬ 
cords (local). 

Provincial Forest 
Depaitment (local). 
Inspector-General of 
Forests (imperial). 

Director of Industries 
(provincial). 

Collector of Customs 
(local). 


Director of Statistics 1 
(imperial). 

Director of Statistics 
(imperial). 

Director of Statistics 
(imperial). 

Director of Statistics 
(imperial). 

Commented 
on by 

Director of Agricul¬ 
ture or Land Re¬ 
cords (local). Suita¬ 
ble Agricultural 

Officer under the 
Govern me n t of 
India (imperial). 

Provincial Forest De- 
partment (local). 
Inspector-General of 
Forests ^imperial). 

Director of Indus¬ 
tries (local). 

Director of Com¬ 
mercial and Indus¬ 
trial Intelligence 
(imperial). 

Collector of Customs 
l (local). 

Director of Commer¬ 
cial and Industrial 
Intelligence (impe¬ 
rial). 


— 

Mineral, 

Road and river 
traffic. 

Production. 

Employment. 

Prices of 
articles of indus¬ 
trial importance. 

1 1 l 

Collected 

by 

Director of In¬ 
dustries. 

Director of Indus¬ 
tries. 

Direotor of Indus¬ 
tries. 

Director of Indus¬ 
tries. 

Director of Indus¬ 
tries and Direo¬ 
tor of Land Re¬ 
cords. 

Compiled 

by 

Chief Inspector of 
Mines.* 

Director of Statis¬ 
tics. 

Director of Statis¬ 
tics. 

Director of Statis¬ 
tics. 

Director of Statis¬ 
tics. 


Director of Geolo¬ 
gical Survey. 

i 





Director of Sta¬ 
tistics. 





Publish¬ 
ed by. 

Director of Geolo¬ 
gical^ Survey 
(imperial). 

Director of Sta¬ 
tistics (impe- 
rial). 

Director of Indus¬ 
tries (local). 

Director of Statis¬ 
tics (imperial). 

Director of Indus¬ 
tries (local), 

Head of technical 
department (where 
such exists). Direct¬ 
or of Statistics 
j (imperial). 

Director of Indus¬ 
tries (local). # 

Director of Statis¬ 
tics (imperial). 

Director of Indus¬ 
tries (local). 

Director of Statis¬ 
tics (imperial). 

Commen¬ 
ted on 
by 

Direotor of Geolo¬ 
gical Survey 

(imperial). 

Chief Inspector 
of Mines.* 

Director of Indus¬ 
tries (looal). 

pirector of Commer¬ 
cial ;»nd Industrial 
Intelligence (im¬ 
perial). 

Director of Indus¬ 
tries (local). 

Director of Commer¬ 
cial and Industrial 
Int e 1 li g e n o e or 
head of technical 
department (where 
such exists). 

Director of Indus¬ 
tries (local). 

Director of Commer¬ 
cial and Industrial 
Intel 1 i g e n o e, or 
head of technical 
de partment 
(where such exists). 

Director of In¬ 
dustries (local). 

Director of Com- 
m e r cia 1 and 
Industrial Intel¬ 
ligence or head 
of technical 
de partment 
(where such ex¬ 
ists). 


* For mines under the Mines Act. 

Not* 1 Collect * refers to collection of figures in a orovinca or loc.il area and the prodactun of provincial 
or local totals. 

Compile * refers to compilation of provincial totals into Imperial totals. 
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188. Commercial men. have emphasised to us the importance of the prompt Crop,forecasts, 
issue of accurate crop forecasts. It would appear that these are not'at present 
altogether satisfactory, especially those relating to the jute crop, whioh presents 

peculiar difficulties, chiefly owing to the faot that the bulk of the crop is grown in 
areas under the Permanent Settlement where no village records are maintained. 

The preparation of forecasts is a highly technical business whioh ought 
to be entrusted, as soon as possible, to the officers of the Agricultural Depart¬ 
ment, and their value must largely depend upon the amount of time which 
Directors of Agriculture and their stafE can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
and the accuracy of these returns may be expected to improve with the develop¬ 
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake the responsibility 
of amending the forecasts of provincial officers. Such a duty, we consider, 
would be more appropriately performed by some responsible officer with 
general experience of Indian agricultural conditions. 

189. We think that in order to complete the organisation necessary to The Indian Trad i 
provide the people of India with information in regard to industrial and com- Commissioner in 
mercial matters, the recent appointment in London of an officer of the Lon< * on * 

Indian Government as Trade Commissioner was a very necessary step. He will 

represent Indian trade interests, and his principal function will be to stimulate 
the development of the Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new commercial relations likely 
to be beneficial to India. He should also assist the imperial and 
provincial Departments of Industries by answering definite enquiries. 

An experienced officer, who exercised the functions-of Indian Trade 
Commissioner in London for a few months during the winter of 1914-15, 
under by no means favourable conditions, stated before us that the appointment 
was greatly appreciated, that produce brokers in London and manufacturers 
in the country freely applied to him for information and advice, and 
that these references led in many cases to actual business. There cannot, 
therefore, be any doubt that, if this appointment form part, as we contemplate 
that it should, of an organised scheme for the promotion of industries and 
commerce in India, it will prove to be one of growing importance. The office 
of the Indian Trade Commissioner should be in the City of London, so as to be 
as close as possible to the business houses with which he will chiefly have to 
deal. Manufacturing and commercial firms in India usually find it necessary 
to have London correspondents, and there is no doubt that Directors of 
Industries will find their work greatly facilitated by the presence of an officer 
in London to whom they can refer whenever necessary. Hitherto such en¬ 
quiries have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although assistance 
may have been obtained in this way, the field of usefulness is limited, if only by 
the fact that neither of these bodies can command the services of men with 
up-to-date experience of Indian trade and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it should 
ordinarily he held by an officer of that service deputed *to England for 
the purpose. The experience gained by an officer- holding this post should 
greatly enhance his value when he returns to India. The tenure of the 
appointment should usually be for a period of five years, and, though at 
first it may be held by an officer of the status of provincial Direoior, 

16 A. 
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we recognise that, it is likely to increase greatly in importance. 'The 
Trade Commissioner should be assisted by members of the Agricultural, Forest 
and Geological Survey Departments, in order to supply first-hand information 
regarding the chief raw products available in India. These officers should be 
temporarily seconded from their own services for comparatively short periods, 
so that the knowledge of Indian conditions in the Trade Commissioner’s 
office may be always abreast of the times. It is essential that they should have 
sufficient experience and status to enable them to give reliable opinions on 
questions of fact, and that they should be sufficiently junior to turn their exper¬ 
ience to useful account on their return to India ; the appointment of officers 
of about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who desire infor¬ 
mation regarding openings for foreign trade, and assistance in obtaining plant 
for their enterprises. We regard the appointment of an Iudian assistant to 
the Trade Commissioner, which was made last year, as a useful step in this 
direction. 

Indian trade 190. The desirability of establishing Indian trade agencies in other 

representatives countries, such as East Africa and Mesopotamia, with which there is likely to 
abroad. be considerable business after the war, should also be examined. 


The Indian Trade 
Journal. , 


i 191. In addition to the supply of specific information to individual appli¬ 
cants, both the imperial and provincial Departments of Industries will be able to 
furnish the public with much useful information as the result of their enquiries 
and experiments. Hitherto, this has been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins published locally or by reports 
submitted to Government which have been made available for subsequent pub¬ 
lication by the press. This practice should be adopted more extensively in future, 
and to this end care must be taken to keep in close touch with tlie press 
and to ensure its co-operation, which will, we feel certain, be readily forth¬ 
coming. Some witnesses, but' not many, expressed their approval of the 
Indian Trade Journal. Others described it. as mere “ scissors and paste.” Our 
own consideration of the case leads us to the opinion that it should be disconti¬ 
nued, and that all official information should be issued by the Director of Com¬ 
mercial and Industrial Intelligence in the form of bulletins based on informa¬ 
tion derived from the imperial and provincial departments. In the case of 
some technical departments, the outturn of literature maybe sufficient to justify 
the maintenance of independent special series. Bulletins should be printed in 
a form convenient for record, and each should deal with only one subject. 
They might then be issued periodically in packets to those bodies and indivi¬ 
duals entitled to receive them, the list of which should be regularly revised and 
brought up to date. To the general public, they should be available at a 
moderate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the verna¬ 
cular and of the selection of the vernacular itself is for Local Governments to 
decide. 
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CHAPTER XII 

GOVERNMENT PURCHASE OF STORES. 

192. Wit nesses qualified to discuss the subject were, almost without excep- Failure of exist- 
tion, strongly of opinion that Government could do much to assist the ins rules to 
development of industries in India by the adoption of a more liberal policy in 

regard to the purchase by public departments of such articles as are, or can be, extent, 

manufactured in the country. It is true that the rules regulating these 
purchases have been amended from time to time, mainly in the above direction, 
aud it was not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiries that we have made, and from information privately 
received, we have come to the conclusion that the manufacturing capacity of 
the country has been far from sufficiently utilised by Government departments 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial progress. 

Those of our members who had the opportunity, when working with 
the Indian Munitions Board, of scrutinising the indents on the Stores 
Department of the India Office, found, numerous instances in which articles 
were ordered from England, which could have been supplied by Indian manu¬ 
facturers equally well both in respect of price and quality, if the latter could 
have relied on an established Government practice of local purchase, ylt was 
also observed that there was a totally unnecessary diversity in orders for the 
same class of articles, which could easily be avoided by the adoption of 
standard p'atterns or types, only to be deviated from when there .are express 
reasons for doing so. 'This would reduce the number of individual heads, and 
would, in many cases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in Great Britain who have 
established branches in India claim that, with their local knowledge, they could 
in many instances supply the requirements of Government much more expe¬ 
ditiously and more cheaply, if supplies were obtained direct from them rather 
than through the Stores Department of the India Office. 

No specific evidence has been forthcoming as to the extent to which 
Indian manufacturers arc handicapped in meeting the demands of Government 
departments, by reason of the unfavourable position in which they are usually 
placed, when competing with tenders received by the India Office Stores Depart¬ 
ment in London. But of the actual fact there is no doubt. The Director- 
General of Stores is allowed considerable latitude in regard to the time he takes 
to furnish supplies. He is thus able to combine indents received from all 
parts of India and to purchase in bulk, whilst the Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at comparatively 
short notice. 

193. The local purchase of stores entails upon the officer making it the Lack ot local 
responsibility of ascertaining by inspection that the goods supplied are of the inspecting 
req uisi te quality, while by sending the indents to the India Office Stores* agency * 
Department, he is relieved of any trouble on this account. Frequently he 

knows little or nothing about the manufacture of the articles which he has to 
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purchase; he has scanty means of ascertaining their market value ; and he is 
unable easily to obtain expert and disinterested advice on such matters. With 
the exception of the Railway Board and the Ordnance Department, no depart¬ 
ment of Government, it is believed, was provided before the war with an 
efficient organisation for the inspection of local purchases, still less of local 
manufactures; and without such an organisation it is obvious that Govern¬ 
ment officers could not safely enter into large local contracts. 


Change required 194. It appears to us that, in the interests of Indian industries, a radical 
in system ol change should be made in the methods of purchasing in India Government and 
purchase. railway stores. The existing system lias been handed down from a time when 
India was almost entirely dependent upon Europe for manufactured goods; 
but it is unsuited to modern conditions and has had a deterrent effect on 
attempts to develope new industries in India. As we have already said, we 
consider that the prescriptions of the Stores Rules regarding the classes of 
articles that may be bought in India are suitable, subject to the addition of a 
provision which, we understand, is now under consideration, regarding purchases 
from Indian branches of British manufacturing firms. The organisation which 
we are proposing will ensure that the fullest use is made of these prescriptions, 
in view of the progress which has been made, and will be made in the future, in 
Indian manufactures. Further experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 


Relative advan¬ 
tages o! local 
and centralised 
systems of 
purchase. 


195. The possibility of the local purchase of stores produced in India, but 
hitherto obtained in England, depends primarily on the existence of an expert 
agency in India, which will ensure that the stores obtained are of suitable 
quality and price, and we think that the same system should be applied to a 
large proportion of the articles already purchased in this country: Great 
economies have already been effected by the Munitions Board through the cen¬ 
tralised purchase of local manufactures, especially in the case cf textiles ; and it 
is a question for consideration how far the advantages of this system warrant its 
general adoption. The present system of local purchase by individual officers 
is in any case wasteful, and requires considerable modifications. Assuming 
the necessity of some form of centralisation, we have also to consider the 
advantages'of provincial versus imperial buying and inspection. There are 
instances where a single province has a monopoly, as Bengal has of jute 
manufactures, or Bihar and Orissa of steel. There are some cases where the 
manufacturing equipment of certain provinces is vastly greater than that of 
others, whose demands are almost equally great. There are other eases where 
the provincial equipment is more nearly proportionate to provincial needs. 
Some provinces have local manufactures of tools or machinery, which it 
is desirable to encourage. |If a purely provincial purchase organisation 
were adopted without any safeguards, provincial departments would be 
competing against each other with comparatively small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the advantages of large-scale purchase and possible standardisa¬ 
tion. ( On the other hand, the further distant he is from the manufac¬ 
turer who supplies him, the less are the advantages of purchase in India to 
the indenting officer; and it is desirable, within reasonable limits and with 
due regard to economy, to encourage the industries of a province by the local 
purchase of provincial requirements, j In some cases, the middle course might 
be adopted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Calcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery of certain classes 
of goods in certain areas, fixed by agreement with the Controller-General of 
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Stores, and local officers would fill their requirements from these. Such rates 
might he on a sliding or a fixed basis, according to the class of article. In any 
case, some means of mutual adjustment and of exchanging information regard¬ 
ing local prices and qualities is obviously needed. Moreover, if efficiency, 
whether in purchase or in inspection, is to be maintained, a certain minimum 
staff iB required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will be accordingly exposed 
to the risk of being o.vercharged and of receiving inferior material. 

196. No decision can he reached regarding the precise organisation which Appointment o! 
should be employed, or the degree of centralisation which it is desirable to 

adopt, until the whole question has been examined in detail by a small expert proposed, 
committee, with special reference to each of the leading classes of articles 
purchased, the extent to which they are produced in the different provinces, 
and the facilities with which local Departments of Industries can suitably be 
equipped for inspection and purchase. For the purposes of our financial estimate 
only, we have found it neocssary to assume a system of completely centralised 
purchase and inspection; but we feel sure that the proposed committee 
will be able to effect a considerable degree of decentralisation at the outset, and 
will provide for still further devolution, as the organisation developes and a 
settled policy becomes established. 

197. Without anticipating the committee’s conclusions as to how indivi- Nature of future 
dual classes of stores should be treated, our own consideration of the question organisation, 
leads us to the view that the general nature of the future organisation should be 

on the following lines. There should be an imperial Department of Stores and 
provincial agencies which should form part of the provincial Departments of 
Industries. This would set free individual officers from the responsibility 
for the local purchase of most classes of stores, and provide for 
expert purchase-and inspection. The imperial Department of Stores should 
have at its head a Controller-General of Stores, with his headquarters 'at 
Calcutta; it would purchase and inspect stores, and deal with indents received 
from provincial Directors of Industries. In each provincial Departmenlrof 
Industries, there should be a stores branch, for the control of which, in the 
major provinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for stores required by provincial officers should come 
to the Director of Industries in the first instance. He'would examine them 
and arrange for the local purchase and inspection of those items which 
could suitably be dealt with in this way. The Director of Industries would 
receive information, as explained below, from the Controller-General'of Stores, 
which would enable him to form an opinion as to the possibility of obtaining 
more favourable tenders for such articles from another province, and it might be 
considered advisable in such cases for him to arrange for purchase and inspection 
through the local Director of such province. The balance of the indents would 
be forwarded to the Controller-General of Stores, who would again examine 
them and issue orders for the purchase of the remaining items which in his 
opinion could be advantageously obtained in India. He would, as we have 
already indicated, in some cases enter into running contracts, in pursuance of 
which Directors of Industries would be able to purchase from contracting firms 
without further reference to him. In certain eases it would be best for him 
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Importance o! 
an efficient 
inspecting staff. 


to effect purchases himself, whether under running contracts or as isolated 
transactions, where the articles could not conveniently be dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show wbat are the respective capacities of these for meeting orders; 
and, in practice, no delay would he involved in deciding what items 
would have to be obtained through the buying agency in England, whioh 
must, for some time to come, continue to be the Stores Department of 
the India Office. All railway indents, which are at present sent to the 
Stores Department of the India Office, would be passed through the Controller- 
General of Stores, who would deal with them in the same way as with other 
indents. Orders on the firms of any province, whether from another pro¬ 
vincial Department of Industries or from the Controller-General of Stores, 
would ordinarily go through the local Director of Industries, though, where 
centralised purchase is necessary, it would be in some cases desirable for 
the Controller-General of Stores to deal with local firms direct. Under this 
system the manufacturers of each province would be given the opportunity of 
supplying their own Local Governments, so far as they were able to do so, as well 
as those of other provinces in which similar manufactures have not been 
established. With the Controller-General of Stores w’ould rest the responsibil¬ 
ity of deciding whether indents are to be transmitted to London or local 
manufacture undertaken. Only in the case of heavy machinery and construc¬ 
tional iron work is there likely to be any difficulty in coming to a deoision. In 
these cases much depends on the designs and specifications, and very highly 
specialised experience is required to ensure satisfactory results. This has 
hitherto been obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to be 
created in India, if full advantage is to be taken of the increasing capacity of 
the country to turn out heavy work. The annual report of the Controller- 
General should include a classified statement of the articles obtained in India 
and abroad and the prices paid. 

198. Inspection of local purchases would he carried out by the staffs of the 
local Departments of Industries, where they include suitable experts. But the 
range of Governmenfrequirements is so wide and involves the expenditure of 
such large sums, that the experts required for the assistance of provincial 
industries will be quite inadequate to inspect all the articles purchased locally : 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work. 1 The urgent necessity of securing economy and effi¬ 
ciency in the expenditure of the vast sums of money spent on the purchase of 
Government stores requires a very efficient and reliable staff of imperial inspectors, 
including a varied range of specialists, t and we wish to point out that, though 
this staff may appear at first to be expensive, the cost of its maintenance will be 
small compared with the risks involved in purchasing stores without expert check.. 
The activities of these officers would form one of the most valuable sources of 
industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged from time to time with officers employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both directly 
in the saving of money on purchases, and indirectly in the development of new 
industries. We contemplate that an arrangement will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it will be exercised with judicious discretion and not in officious 
detail. 
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There is always a natural reluctance on the part of local purchasing officers 
to undertake the responsibility for quality. This feeling has, in fact, been one of 
the reasons why they have indented on the Stores Department instead of 
obtaining their requirements in India. We feel sure, therefore, that provincial 
purchasing officers will welcome the intervention of an imperial inspecting staff. 

As we have stated above, we consider that one great advantage of the 
inspecting staff would be the transmission of information from one province to 
another regarding sources of production and improvements in manufacture, 
thus enabling each province to learn by the experience of others and facilitating 
more uniform progress in all parts of India. We propose that the Controller- 
General of Stores should work in close contact with the Director of Commercial 
and Industrial Intelligence. The arrangements for securing this object will 
be explained in Chapter XXII. 
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CHAPTER XIII. 

LAND ACQUISITION IN RELATION TO INDUSTRIES. 

199. Many witnesses, representing both large and small interests, comp- Difficulties of 
lained of the handicap imposed on industrial enterprise by difficulties in obtain- industrial con¬ 
ing land for the sites of factories and other industrial concerns, and the surface ^ r n j S a ^ aCftqir " 
rights of mines, in cases where mineral rights are hot the property of Government. mS *** 

These difficulties are said to lie, first, in the trouble experienced in obtaining 
a good title, in view of the complicated system under which land is*held in certain 
parts of the country, especially in Bengal, and in the absence in some provinces of 
an authentic record of rights ; second, in provincial laws, designed to prevent the 
expropriation of tenant interests; and last, in the attitude of landowners, 
who are too apt to exploit unduly the necessities of an industrialist whose 
choice of the site for a new venture is limited by considerations of transport, 
water supply, etc., while he is still more fettered when he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints^regarding the obstinate and dilatory attitude often taken up by land- 
owners in negotiating transfers. Although the indefinite subdivision of 
titles in some parts of India renders these difficulties somewhat more acute, 
they are not, we recognise, by any means peculiar to this country. 

-200. Before discussing the question of State expropriation of private property. Cases where a 
we will deal with those cases in which a willing transferor is prevented by law 
from passing a clear title. The mechanism for meeting this difficulty will^ p ass iag 
doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title, 
land belonging to an agricultural tribe cannot be made without the special 
sanction of an executive officer; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a transferor have, 
by Punjab customary law, Jhe right to sue to set aside a transfer made without 
necessity. But in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought, for enabling, under suitable conditions, a transfer of 
occupancy and ordinary holdings to be made, when the land is required for non- 
agricultural purposes. Generally speaking, we consider that, although laws 
have been made to prevent certain classes of persons from being deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir¬ 
able state of affairs, there is no reason why the same measures should be 
required for land which would not remain agricultural land after transfer. We 
have no hesitation, therefore, in recommending that provision should be made 
in local laws, where necessary, to enable tenants, who are prevented by legal 
restrictions from transferring their land or from conferring an absolute title 
therein, to do so with the sanction of some proper authority, when it is 
required for an industrial enterprise, more particularly for the housing of indus¬ 
trial labour; and this without depriving the proprietor of his existing rights of 
profit on such transfers. 
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We also recommend that Government, as an owner of land, should set 
an example to private proprietors of a liberal policy both in respect of its rules 
and of their practical application, in permitting transfers of land for industrial 
purposes. 


Proposal lor 
compulsory 
declaration ol 
rights 

objectionable. 


201. We are unable, however, to support a proposal which was put before 
us, to allow an industrial concern desirous of acquiring land to call on all persons 
affected to put in their declarations of all titles or interests in the land within 
a certain time, any subsequent claims being barred. This proposal would, 
we think, inflict hardship on ignorant title holders, pardahnashin women and 
absentees, who are often themselves unaware of the precise extent of their 
rights. 


Acquisition by 
Government on 
behalf of an 
industrial 
concern under 
section 40 of 
Land Acquisition 
Act 


202. The main question which was pressed on our attention was the desir¬ 
ability of a more uniform interpretation of the expression in section 40 (1) 

(i) of the Land Acquisition Act, which refers to the acquisition of land for a 
Company, that a work “ is likely to prove useful to the public. ” The inter¬ 
pretation put on the wording of section 40, as indicated by the purposes for 
which this part of the Act has been used from time to time, seems to show some 
uncertainty as to the class of case to which it should be allowed to apply. 
There appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act can be fairly used by a 
Local Government on behalf of an ordinary industrial company. We are 
not sure, therefore, whether the Act needs revision to cover the recommen¬ 
dation which we make below. 


The matter was carefully considered by the Bombay Advisory Com¬ 
mittee, who suggested the following formula as a guide to Local Governments 
in the exercise of their discretion as to acquisition on behalf of an 
industrial concern:—“ When . . . such acquisition is indispensable 
to the development of the industry, and . . . the development of the 
industry itself is in the interests of the general public.” From this proposal 
there was found, on discussion with the committee, to be at least one dissen¬ 
tient, who was inclined to hold that any such proposal for compulsory acquisi¬ 
tion should be submitted to the Provincial Legislative Council, or at least to a 
specially constituted committee thereof. The idea of procedure by private bill 
in such cases was also discussed. These suggestions relate rather to the 
mechanism thrdugh which the Local Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We would 
recommend that the formula proposed by the Bombay Advisory Committee 
should be adopted with the following modifications :— 


The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, when it is satisfied 


(1) that the industry itself will, on reaching a certain stage of develop¬ 

ment, be in the interest of the general public; 

(2) that there are no reasonable prospects of the industry reaching 

such a stage of development without the acquisition proposed; 

(3) that the proposed acquisition entails as little inconvenience to private 

rights as is possible, consistently with meeting the needs of the 
industry. In this connection we wish to draw particular atten¬ 
tion to the desirability of avoiding, as far as possible, the acquisi¬ 
tion of areas largely covered by residential buildings. 



We also propose that, on the recommendation of local bodies, Government 
may compulsorily acquire land to provide fresh sites for industries, which it is 
necessary to remove on sanitary grounds, and for industrial dwellings. 
Further, when Government considers an industrial undertaking deserving of 
substantial assistance in other ways at the public expense, especially when it 
adopts such a course as an alternative to carrying on the industry itself, there 
seems no reason why land, when necessary, should not be acquired 
compulsorily. 

It should be a sine qua non that, in all cases where land is acquired com¬ 
pulsorily for industrial enterprises, arrangements should bo made to offer cultiva¬ 
tors or house-owners so dispossessed suitable land in exchange or part 
exchange. Such a course will mitigate more than any mere money payment 
the hardship and sense of unfair treatment caused by expropriation. 
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CHAPTER XIV. 

TECHNICAL ASSISTANCE TO INDUSTRIES BY GOVERNMENT. 

203. It is necessary to indicate in somewhat greater detail the special Reasons !or 
necessity which exists in India for direct Government participation in the 

initiation and improvement of industries by experiment, by advice and help, assistance 
and where necessary, by example. We think that in the peculiar circumstances to industrialists, 
existing in this oountry, any limitation of the functions of the State in 
accordance with the principles laid down by Lord Morley, which we have 
quoted in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to which private enterprise is exposed in India or elsewhere, when 
embarking on industrial work in new directions, are proverbial. India, how¬ 
ever, possesses one great advantage; the new industries or processes that may 
be started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions. On 
the other hand, the country’s lack of industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materials, and of experience in the way of approaching industrial problems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this class of organised industries has great possibilities and 
is in every way well suited to Indian enterprises in most parts of the country. 

But the Indian investor is most reluctant to risk his money in undertakings 
of this sort, unless they relate to industries which, are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, we have had abundant evidence; indeed 
this tendency has had the unfortunate effect, in some instances, of creating more 
individual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
in which it can be employed are at present, from the point of view of the Indian 
investor, insufficient. We are further confirmed in this view by the freedom 
with which money is forthcoming for new ventures where the management has 
earned public confidence. 

204. If we are to suggest the way in which Government assistance can best Difficulties 

be given, it is important for us to understand the difficulties of industrialists who experienced by 
engage in new undertakings in India, especially on a small scale. The smaller ^o ^ialis ts 
industrialist, whether Indian or European, who is thinking of taking up a new 
venture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers in his preliminary investigations. The knowledge of the industry 
which he possesses is more often than not incomplete. -He may have familiar¬ 
ised himself with it in actual operation in another country; but to start it in 
a new field demands greater practical experience and skill than he has usually 
acquired. 

But even in the case of the larger undertakings, where funds are sufficient 
to engage expert technical advice, the following difficulties often occur:— 

(1) There is frequently some uncertainty as to the quality and quantity 
of the raw material. At the outset, it may apparently be abun- 
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“ pioneering ” 
and “ demon¬ 
stration.” 


“ pioneering.’! 


dant at reasonable prices; but directly any demand for it is 
created, the supply falls off or prices unaccountably rise.. It is, 
therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. 

(2) The industry may involve the training of labour to carry on its 

operations, and this may entail a very considerable initial out¬ 
lay, adding greatly to the cost. 

(3) Country-made articles competing with foreign imports are always 

looked upon with suspicion, and generally have to be sold at a 
much lower price to command a market, even when the quality 
is equally good. 

(4) When success is attained, rival enterprises are immediately started, 

the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly in a weak market, 
has to be faced, with the result that the monopoly upon which 
a new enterprise must count to recoup extraordinary initial 
expenditure rapidly vanishes, and profits are reduced to a level 
at which only those can work successfully who have benefited by 
the work of the pioneer without having had to pay for it. 

The cautious individual realises these risks and refuses to be tempted into 
new paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 

Some of the difficulties which we have enumerated above are common to 
new industrial efforts in all, countries, and cannot be eliminated in India. 
But the Government organisation which we propose will at any , rate ensure 
technical advice for the small industry, and adequate economic and scientific 
data for all classes of undertakings. This will furnish industrial enterprise of 
all kinds from the outset,with much better prospects of success than in the past. 
We believe that public opinion is completely changed in regard to the permis¬ 
sible limits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. 

205. We have already, in previous chapters, explained our views regarding 
the means of providing industrial research and the results that are likely to 
follow from it. We think it desirable now to explain the meaning which we 
attach to the terms “ pioneering ” and “ demonstration,” when applied to 
Government industrial undertakings started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laissez faire 
standpoint; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita¬ 
tions to which these methods should be subject. 

By “ pioneering ” we mean the inception by Government of an industry 
on a small commercial scale, in order to ascertain and overcome the initial 
difficulties, and discover if the industry can be worked at a profit. It must be 
clearly understood that Government should only undertake the pioneering of 
industries when private enterprise is not forthcoming, and that, as a general 
rule, Government participation should only be continued till the object with 
which the operations have J)een started has been fully attained. By this we 
do not mean that the Government factory should necessarily be closed down, 
as soon as a private individual or company is willing to take it over, or it has 
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reached some degree of commercial success. The opportune moment can be 
decided only by a full review of the circumstances of the case, and in some 
instances it will be found that the new industry is capable of development 
far beyond the initial stages at which it is profitable, before the withdrawal of 
Government becomes imperative in the interests of those who have invested, 
or are anxious to invest, capital in the new industry. 

Farther, a Government factory which has successfully passed through the “ Demonstra- 
pioneer stage will often prove a useful training ground, both for the men ^ on * 
who are to control the industry in the future and the workmen who are to be 
engaged in it. This leads us to consider the suggestion made by some witnesses, 
that Local Governments should establish and manage what may be con¬ 
veniently termed “ demonstration factories.” The objects might be either 
educational, in which case these factories would serve as schools for the training 
of men as operatives, foremen or managers, under strictly commercial 
conditions; or, in other cases, the primary idea would be to show bow to 
improve local industrial practice. As examples of the first, we may cite 
a glass factory, in which the training of operatives would be the raison d'etre 
for its existence; of the second, a silk-reeling and throwing house to demons¬ 
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods. These, factories 
would be the counterpart in industries of the demonstration farms; established 
by the Agricultural Department. In actual practice they would be required 
principally in connection with the development of cottage industries, and w 7 e 
allude elsewhere to their necessity as a part of the scheme for the training of 
hand-loom weavers. If the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary function, it must prove useful and can in no sense be 
regarded as likely to interfere with the development of private enterprise. 


206. Starting with this preliminary statement of our views regarding the Division o! 

attitude which should be adopted by Government in rendering industries into 

assistance to industries, we may now indicate the different ways in which action ti 

can be taken and the various methods by which the machinery that we have organised ” and 

proposed to create can be brought into direct contact with industries. We “large 

have now in India two industrial systems working side by side, covering ? r 8*nisea 
... J industries, 

respectively* 


(a) Industries carried on in the homes of the workers, which we have 

designated as “cottage industries.” In these the scale of 
operations is small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

(b) Organised industries carried on in workshops or factories, which 

vary in size from simple rural factories, carrying out a single 
operative process, to the big textile mills and engineering work¬ 
shops, employing thousands of hands and possessed of a complete 
organisation both for manufacture and trade. 


These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a single province or even of India, and their inception and 
management give rise to questions of inter-provincial or even international 
trade, which can best he handled by an imperial organisation. As examples of 
these two classes of organised industries, we may cite, as belonging to the first, 
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Help to cottage 
industries. 


engineering workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and breweries, 
and the majority of thef miscellaneous workshops engaged mainly in manufac¬ 
turing for a local market. In the second class will he included industries 
usually carried out on a very large scale and involving very high capital 
expenditure, such as “heavy” chemical works, iron and steel works, electro¬ 
metallurgical and electro-chemical works, ordnance factories, factories for the 
manufacture of explosives, and the larger metalliferous mines with their 
associated metallurgical works. \ 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can be assisted 
will be most easily explained by a reference to examples which have come to 
our notice. 

207. As regards cottage industries we need add but little to our remarks in 
Chapter XVII. The workers are usually uneducated and without a knowledge 
of anything regarding their trade, except what can be acquired locally. 
Their lack of education denies them access even to the most elementary techni¬ 
cal literature, and they can be influenced only by ocular demonstrations in their 
own neighbourhood. Had the activities of the Agricultural Department been con¬ 
fined to laboratory experiments or pot cultures, they would have had but little 
influence on the cultivators of the country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetic weaving 
parties which are at work there, and useful results have been obtained in Mysore 
by sending round a skilled blacksmith and his assistant, provided with suitable 
tools, to teach the village artisans improved methods of smitliery. Owing to 
their lack of contact with the outside world, new ideas do not readily occur to 
these small workers, and they can receive material help from the supply of 
new patterns and designs, an example .of which we saw at the Amarapura 
Weaving School near Mandalay, where the popularity of the school was almost 
entirely due to the new designs introduced by the Superintendent. Much use¬ 
ful work can be done by bringing to the notice of artisans labour-saving devices, 
or even such complex pieces of mechanism as the jacquard machines for 
weaving intricate patterns on liand-looms. The processes employed by metal 
workers are especially susceptible of improvement in this way. In most parts 
of the country they are ignorant of the use of patterns for casting work and of 
the advantages of stamping, pressing and spinning metal. Where consider¬ 
able colonies of these artisans exist, their status can be raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry out operations which involve much time and labour, when 
carried out by hand. These may be started by private individuals, by Govern¬ 
ment, or by co-operation among the artisans themselves, assisted by Govern¬ 
ment. Some attempts in this direction, we found, had been made in Madras, 
Nagpur and the United Provinces; but equipment was lacking and the 
attempts were not properly carried through. The extent to which co-operative 
working can be introduced among artisans has not yet been investigated, and 
we have alluded to this subject in Chapter XVIII. In towns and cities where 
there is a public electric supply, the use of electro-motors for driving small 
machines has been but very slightly encouraged. We have not the least 
doubt that they will ultimately prove most helpful to the artisan and will 
greatly facilitate the introduction of a more organised system of production. 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the outturn of cottage industries. In this matter 
it would appear that Japan has been singularly successful, and we have gathered 
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evidence to show that it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating in 
similar advantages. 

208. In the case of the existing larger organised industries, there will seldom Help to large 
be any call for technical assistance, as they are under the control of competent organised 
experts, who will only look to Government to conduct scientific researches and mdustries ' 
to provide accurate economic data, including such information as it will be the 

duty of the Commercial and Industrial Intelligence Department to supply. In 
the inception of industries of this class which are new to India or to a parti¬ 
cular area, Government can render much assistance, both by way of conduct¬ 
ing preliminary investigations regarding the raw materials available, the con¬ 
ditions under which the industry may be carried on, and the markets open to 
its products, and by the supply of technical advice in regard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work, the 
services of industrial experts, who would be mainly mechanical engineers with 
special industrial experience, would be necessary; and the imperial scientific 
services would be drawn upon to provide the more highly specialised forms of 
scientific and technical assistance. Preliminary enquiries will frequently 
involve the examination of raw materials by an analytical chemist, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equipped 
laboratory, to deal with this work and to advise on ordinary local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 

209. We have already emphasised the importance of small organised indus- Help to small 
trial undertakings, and have explained the difficulties which confront them and organised 
the reasons why they have so largely failed to attract support. The Indian industries ‘ 
industrialist operating on a small scale frequently embarks on a venture, being 
imperfectly acquainted with the nature of the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable plant and 
machinery. There are no consultants to whom he can go for advice, and usually 

he copies blindly what he has seen working somewhere else. It is desirable to 
provide competent technical assistance for such a man. To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of this chapter the 
technical assistance which may be rendered to industries, provided the Depart¬ 
ment of Industries is equipped with a suitable staff, many of the members of 
which would be drawn from the imperial services which we propose. 

210. It is obvious from an examination of this table of industries that a Initiation of 
considerable number of experts are necessary to advise what should be done, industrial 
if each undertaking is to start under favourable conditions in respect of er 

plant and of methods of working. It cannot be too strongly emphasised 
that in a country like India, where a very high return is expected on capital, 
every possible care should be taken over the preliminary enquiries and in 
the preparation of the plans, to secure the highest degree of efficiency 
compatible with the conditions of working. The saving ^of labour is not 
always a matter of importance, and it often happens that nothing is to be 
gained by the adoption of absolutely automatic plant; but, on the other hand, 
it is essential that the efficiency of processes of conversion or extraction 
should be as complete as possible, and that there should be no avoidable waste 
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of raw materials or accumulation of useless by-products. Many of the 
failures of the past have been due to neglect of these important matters. 

An experienced Director of Industries would have no difficulty in deciding 
what type of expert is required and at what stage he should be called 
in. Tor some industries the Imperial Government should retain such men 
in its service, who would be deputed to assist provincial undertakings whenever 
necessary. Occasionally, the matter in hand may necessitate the engagement 
of experts to deal with particular problems; but, as has been already said, 
the majority of cases will simply involve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the possession of firms who have laken up the manufacture of the plant 
required, and the expert advice can be obtained by calling for tenders to 
comply with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter¬ 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anticipated 
that the officers attached to technological institutes will be able to render 
useful service, and, as these institutes develope, they may be expected to 
supply in India itself the class of men who will ultimately become specialists 
in the various branches and ramifications of technology. 


Maintenance of 
small industrial 
andsrt akings. 


211. In addition to rendering assistance in the starting of new industrial 
undertakings, extremely useful work can be done by Government for many 
years to come, in helping the owners and managers of small power plants to 
maintain them in good working condition. We were particularly struck 
with what has been done in this direction in the Madras Presidency in 
respect of the numerous small pumping installations, rice mills and other 
power plants which have been installed in recent years, chiefly by reason of 
the assistance given through the local Department of Industries. The 
necessity for this kind of assistance in a country like India, where the use 
of machinery is so little developed, becomes the more apparent, when we 
remember that even in England, the owners of steam boilers established 
sixty years ago, and have voluntarily maintained ever since, what is known as 
the Manchester Steam Users’ Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler explosions. 
What is found so useful in England in respect of part of the equipment of 
a factory as to be carried on by a private. association, will be found of great 
advantage in India in respect of the whole equipment. 


Industries of 

national 

importance. 


212. In our chapter on the industrial deficiencies of India, we have given 
some account of the work which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence ; and it is clear 
that, from this point of view, there are strong arguments for a policy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstances will Government itself carry on industrial 
operations on a commercial scale; but it is necessary to establish and maintain 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependence will 
be placed for the supply of military necessities. This, in most cases, could 
be obtained in Return for guarantees to take over a definite proportion of the 
output, and should be exercised only to ensure that adequate provision is made 
i o meet the prospective demands of the country in time of war. The methods 
which will have to be adopted to secure the establishment of such industries would 
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naturally vary with the conditions under which each will have to be carried on. 

The degree and kind of aid which would have to be furnished, would largely 
depend upon the exten t to which tbeir productions can be disposed of through the 
ordinary channels of trade. In some instances, the conditions may. be such that 
the expense of production will always exceed the cost at which articles of similar 
quality can be imported, and in such cases the industry can only be maintained 
by the grant of direct financial assistance or by the indirect operation of 
protective duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie entirely with the 
Imperial Government, who would naturally invite such assistance as Local 
Governments can usefully afford. 

Besides industries essential to the safety of the country in time of war, 
we have mentioned others which will be of considerable economic importance 
and add to the industrial strength of the country in peace time. The natural 
resources of India are capable of furnishing the raw materials of many 
industries which do not now exist in the country ; but knowledge regarding 
them is by no means complete, and there is no fund of accumulated experience. 

We have already explained, when dealing with the question of assistance by 
Government to the large organised industries, what forms this assistance may 
suitably take. The actual inception of these undertakings will usually be a 
matter for private enterprise, and the necessary assistance can usually be 
afforded by the local Departments of Industries, with the help, in some ins¬ 
tances, of imperial officers; but they will sometimes be of 6uch importance to the 
country generally, and require the employment by Government of so costly 
and specialised an agency to work out the preliminary data, that it will be 
beyond the scope of any Local Government to do all that is needed, A 
potent means of aid iu the case of industries producing articles required by 
Government would be guaranteed orders, and these can be arranged for on 
the fullest scale only by the Imperial Government. 

213. The foregoing description of the methods to be adopted by Government Organisation 

in assisting directly in industrial development w'ill show the necessity of an ^ 

extensive administrative machinery. Nearly every provincial Government fn Tfl i thA a hn™> 
has set about establishing a Department of Industries, and the bulk of the duties, 
executive work will naturally fall to these departments, which should have 

at their heads experienced industrial experts. They will require in most of 
the provinces a large staff of officers with special qualifications. Those directly 
associated with organised industries would be men of scientific attainments, who 
have specialised in mechanical engineering with a view to its technological 
applications, whilst a staff of skilled and experienced craftsmen would be re¬ 
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceeding apace, in order to provide for the efficient 
supervision of new r undertakings, and to ensure prompt assistance to those in 
operation, whenever accidents occur or difficulties crop up that are beyond the 
capacity of the management. The volume of such duties is rapidly increasing, 
and may probably grow even faster under the stimulus of the measures which we 
propose in this report. 

214. While we contemplate the utmost possible decentralisation, we have Functions of 
shown that some share in the direct assistance to industries by the State will Imperial 
have to be taken by the Imperial Government. The exact line of demarca- ovenunen * 
tion will, to some extent, depend upon the degree of provincial autonomy 
accorded to local administrations; but it is obvious that the imperial depart- 
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ment should exercise supervision over research work; that it should be respon¬ 
sible for the conduct of investigations of general interest to the greater part of 
India; that it should exercise control over Government factories and such 
industrial undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which 
provincial Departments of Industries will ordinarily he provided, and, finally, 
that it should watch over provincial administrations in order to secure the 
maintenance of a uniform industrial policy. 


Examples of industries that might he aided by provincial Departments of Industries . 




Technical help bequibed to initiate. 


In general charge 
of working 
after start. 

Serial 
No. . 

Name of industry. 

Scientific advisers. 

Engineers 

and 

Experts. 

Explanation. 

1 

Saltpetre. 

Bacteriologist, 

Chemist. 

Engineer (a) 

(a) To specialise, 
design and advise 
as to factory 
plant. 

Chemist. 

2 

Glass . 

Chemist, 

Mineralogist. 

Group oI glass 
specialists (5). 

(6) Tide Appendix 
E. 

Trained general 
glass expert. 

3 

Oil milling. 

Chemist 

Engineer (a) . * 

Specialist ( c ) 

(<?) Different classes 
of oil seeds de¬ 
mand special 
knowledge in 

some cases. 

Chemist. 

4 

Matches. 


Timber expert (d) 
Specialist (e) 

(rf) Imperial Forest 
officer. 

[e] Will advise as 
to selection and 
working of plant. 

Trained expert. 

5 

Hour and rice 
milling. 

... 

Engineer (a) 

Engineer. 

6 

Pumping plant. 

Geologist. 

Engineer (a) 

... 

Mechanic. 

7 

Hand weaving. 

... 

W eaving spe¬ 

cialist. 


Master weaver. 

8 

Tanning. 

Chemist 
for tanning 
materials. 

Forest expert for. 

materials (d). 
Experts ( f) 

(/) Experts for 

raw materials and 
different kinds of 
leather. 

Tanner. 

9 

Leather work. 

t • * 

Experts (sub¬ 

ordinate) . 

.Boots ; saddlery < 
and harness; 

trunks and bags. 

Business man. 

10 

Fruit and fish 
canning. 

Agricultural 
or fisheries 
experts (#). 

Canning specialist 

(y) Will belong to 
the departments 
in question. 

Expert. 

11 

Brass work. 
Lamp making. 

... 

Engineer (a) 

... 

Mechanic. 

12 

Pottery. 

Mineralogist. 

Engineer (a) 
Experts for kiln 
making and 

ceramic manu¬ 
facture. 


Ceramic expert. 

13 

Soap making . 

Chemist 

Engineer . 

... 

Chemist and 

Soap boiler. 

14 

Essential oils . 

Do. 

Distillation 

expert. 

&»» 

Chemist. 

16 

Wood distilla¬ 
tion. 

Do. 

Forest officer 
Engineer (a) 


Do. 

16 

Dyeing. 

Dye chemist. 

... 

... 

Do* 
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CHAPTER XV. 

MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 

The Employment of Jail Labour. 

215. In the past there has been much complaint by Chambers of Commerce Lack of policy, 
and private firms about the unfair competition of jail industries, and regulations 

have been made to prevent their underselling private manufacturers in the 
open market. The question of suitable employment for prisoners in jails has 
never been properly examined in reference to its economic aspect, and no 
general policy has been framed for the guidance of jail departments. As a 
matter of fact, most provinces follow more or less the same lines; but appar¬ 
ently the work which is actually done in jails depends very largely upon the 
attitude of individual Jail Superintendents. Briefly, jail industries are neces¬ 
sary to keep prisoners employed, to recover as far as possible the cost of the 
upkeep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they may earn an honest livelihood, when they are once more 
free men. 

216. In jail industries, only manual labour should, we consider, be allowed, Nature ollnda*- 

and they should be so chosen that the labour put into the finished goods ^ 

represents the major portion of the cost of production. The establishment of ^ in 

power factories inside jails and the extensive employment of machinery we 
regard as undesirable, and the complaints which we have received concerning 
the competition of the woollen mill in the Bhagalpur jail and the cotton mill 
in the Coimbatore jail are reasonable! We think it is desirable that the question 
of the employment of prisoners in jails should be considered by experts. 

A careful scrutiny of the requirements of Government departments would, we 
believe, show that jails could supply their needs to a much greater extent than 
has hitherto been done. There-is an obvious tendency in jail administration to 
regard with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Directors of Industries and their advisory committees 
some voice in the matter, with pow r er to make recommendations to the Local 
Government. 

The trades at present carried on in jails by habitual criminals belong very 
largely to the type of cottage industries, with which their products frequently 
compete. This seems in many ways undesirable ; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on return to liberty. If the hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of Commerce have done against power cotton weaving in 
jails. As a matter of fact, his protest, though silent, is effective. He renders 
it impossible for a released prisoner, no matter how skilled he may be as a 
carpet weaver, to practise his trade, and one of the presumed objects of jail 
administration is thereby frustrated. Cottage industries are, moreover, com" 
paratively light and pleasant occupations, and should be, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. The above remarks do 
not, of course, refer to the inmates of reformatories or Borstal jails. 
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Food and 
Drugs. 


Raw produce. 

Wheat. 

Oil seeds. 

Jute. 


Cotton. 


Certificates o! 
quality. 


The Prevention of Adulteration. 

217. Wo have examined with considerable care the ai’guments for and 
against legislation to prevent the adulteration of articles intended for local 
consumption and of produce for export. The case of foodstuffs for local con¬ 
sumption presents few difficulties, for public opinion is agreed that, so far as 
these are concerned, their adulteration should be punishable by law. In the 
U nited Provinces, an Act has been in force for some years penalising the 
adulteration of food and drugs, and legislation in other provinces is following 
similar lines. The adulteration of drugs is, however, much more difficult to 
deal with, and it is doubtful if legislation is likely to be very effective 
in this direction. The organisation for enforcing the existing Acts requires 
considerable strengthening; at present it exists only in certain municipal 
areas. 

218. As regards raw produce for export or local manufacture, the balance 

of commercial opinion is that legislation would not be likely to effect any im¬ 
provement in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since the introduc¬ 
tion of the 1907 wheat contract *of the London Corn Trade Association on a 
basis of two per cent, admixture of other food grains, but free from dirt. This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 
its provisions might be extended. Linseed and other oil seeds have also been 
shipped to the United Kingdom on pure basis contracts since 1913, with satis¬ 
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds to other countries also should be similarly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 
that the latter are in a position to insist upon freedom from adulteration if 
they really want it. . 

In the case of jute, the question of legislation against adulteration has 
been frequently and thoroughly discussed within recent years, and a bill was 
actually drafted by the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Government appears to have shared, 
that in practice it would prove inoperative and unworkable. It is perhaps 
possible that the act of -watering jute might be made a penal offence, but it 
would be a very difficult one to prove, as jute “is naturally wet after steeping, 
and the matter may safely be left to the mills and the shippers, who will 
not buy wet jute from fear of “ heart damage ”. 

Similarly, it has been suggested that the actual watering of cotton might 
be made a penal offence, and again that the licensing of gins would probably 
have a deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but we prefer to express no definite opinion regarding 
the adulteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government to consider as 
a whole the many problems relating to this industry. 

219. An important witness in Calcutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and weight 
were enforced upon shippers and buyers; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals/which they in turn referred to 
their membership generally, we found that the bulk of commercial opinion 
regarded them as wholly impracticable and unnecessary. In any case, we 
do not see how buyers abroad could be compelled to accept such certificates. 
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We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated to the 
various Chambers of Commerce, and should give ready consideration to unv 





